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This element includes the efforts to provide all resources necessary to define,

document, and analyze the requirements for all environmental tests associated with

the SXI SM instument. This shall include identification and definition of each

environmental test, providing the test facilities and test equipment preparing the

test,'and the conducting of each environmental test. ' ln addition, this element

includes those efforts needed to develop all instnrment Environmental Test

procedures and deliverables/non-deliverables.

-TheEnvironmentat-Testingof theSXI SM-istimitedtosineand.Random-Vjbratio*-*
Testing.

s.4. MASS MODEL FABRTCATION, TESTING AllD ASSEMBLY

This element includes the efforts required to fumish all the necessary personnel, facilities,

services, and materials to support subsystem fabrication, assembly, and test efforts for the

SXI Mass Model.

This element includes the efforts required to provide all management frrnctions necessary to

support efforts associated with the subsystem fabrication, assembly, and test activitbs for

tfri-SX mass model. ln addition, this element includes those efforts needed to review and

approve all subsystem fabrication, assembly, test, and hardware procedures and

deliverableslnon-deliverables.

5.4.1. Objective GrouP

This element includes those efforts required to provide all necessary subsystem

management, engineering functions, and procurements to fabricate, assemble, and

test the MM SXI Objective GrouP'

5.4.2. Focal Plane GrouP

This element includes those efforts required to provide all necessary subsystem

management, engineering finctions, and procurements to fabricate, assemble, and

test the MM SXI Focal Plane GrouP'

5.4.3. Metering Tube GrouP

This element includes those efforts required to provide all necessary subsystem

management, engineering firnctions, and procurements to fabricate, assemble, and

test the MM SXI Metering Tube Group-

5.4.4. Thermal SubsYstem

None planned for the SM or MM.

5.4.5. Data Electronics Mass Simulator

This element includes those efforts required to provide all necessary subsystem

managernent, engineering flrnctions, and procurements to fabricate, assemble, and

test the Data Electronics Mass Simulator.
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This element includes those efforts required to provide all necessary subsystem

management, engineering frurctions, and procurements to fabricate, assemble, and

test the Power Electronics Mass Simulator.

5.4.7. Cables Mass Simulator
This element includes those efforts required to provide all necessary subsystem

management, engineering functions, and procurements to fabricate, assemble, and

test the Cables Mass Simulator.

5.4.8. HASS Electronics Mass Simulator ,

This element includes those efforts required to provide all necessary subsystem

management, engineering functions, and procurements to fabricate, assemble, and

test the HASS Electronics Mass Simulator

5.5. MASS MODEL INTEGRATION AND TEST

This element includes those efforts required for the technical direction, administration, and

control of the SXI MM integration and test program. This element shall also include the

development of all procedures and reports related to integration and test. ln addition, this

element includes those efforts needed to prepare, review and approve all lntegration and

Test procedures, deliverables/non-deliverables.

This element includes those efforts required for the design, development preparation,

implementation, execution, and documentation of the S)(I MM integration and test. In
addition, this element includes the assembly and integration of all instnrment components

into the complete MM. This element also includes those efforts required in the support and

generation of documentation and reviews.

5.5.1. MM Instrument lptegration And Checkout

This element includes the effort to provide all resources necessary to perform the,

mechanical integration of the SXI MM instrurnelf This effort shall include all
tasks involving mounting, alignmen! and support This element includes the effort
to accommodate the SXI procedures. ln addition, this element includes those

efforts needed to develop all Instrument Integration and Checkout procedures and

deliverables/non-deliverables.

The MM Checkout consists of verification of the mechanical interfaces and

measurement of the mass properties.

5.5.2. MM TRANSPORTATION AND HAIIDLING
This element refers to the transportation and handling of the SXI MM instrument

and any required MGSE at all times and locations. This element includes the efforts

required to provide all resources necessary to handle safely, and transport the SXI

MM instrument, and any required MGSE, and all other required items to and from
the spacecraft contractor site. Transports shall be performed safely and in a

manner compatible with environmental specifications. In additioq this element

includes those efforts needed in order to comply with Transportation and Handling

procedures and deliverables/non-deliverables requiements.

l3
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5.6. OBSERVATORY SITE SUPPORT

This element includes all efforts required to provide all necessary subsystem management,

and engineering functions to support the SXI MM integration and test with the spacecraft.

Included in *ris element are efforts in support of documentation and reviews.

5.6.1. OBSERVATORY INTEGRATION A}ID TEST SUPPORT

This element includes the effort to provide all resources necessary to perform the

- mechanical integrationof,theMM SolalX=ray-Imager jnstn:mentalthe spacecraft*
contactor site. This effort shall include all tasks involving mounting, alignment, of
the instnrment. ln addition, this element includes those efforts needed to develop all

lnstrument Integration procedures and deliverables/non-deliverables.

6. SXI ENGINEERING MODEL
The SXI EM is developed to prove the desigrrs and procedures for the flight model SXI lnstruments.

The EM will be temporally, delivered to the spacecraft contractor for interface checls, and then

retumed to LMATC so that it can continue to be used to verifr software and procedures. The EM

will be maintained at LMATC for the life of the prograrn to be used to veriff software, procedures

and potential design changes.

6.1. INSTRUMENT DESIGN AND AIIALYSIS
This element includes the effort required to provide all management functions necessary to

support efforts associated with the subsystem development, design and analysis activities

for SXI engineering model. ln addition, this element includes those efforts needed to

review and approve all subsystem design and analysis deliverableVnon-deliverables.

This element includes the effort required to fumish all necessary personnel, facilities,

services, and materials to support subsystem development, design and analysis for the SXI

engineering model hardware.

6.1.1. Objective Group
This element includes those efforts required to provide all necessary subsystem

management and engineering firnctions to develop, design and analyze the SXI

Objective Group. The Objective Group consists of all the parts of the telescope that

are mounted on the front end of the metering tube. It includes the X-Ray Mirror,

High Accuracy Sun Sensor (IIASS), aliveness soluce, entrance filter, and

structural elements. The design of the key structwal elements of this group uias

completed with the SM desigrr in 5.1.1. These items will only need to be updated as

necessary.

6.1.2. Focal Plane Group
This element includes those efforts required to provide all necessary subsystem

management and engineering functions to develop, desigrr and analyze the SXI

Focal Plane Group. The Focal Plane Group consists of all the parts of the telescope

that are mounted on the rear end of the metering tube. It includes ttre CCD Camera

filter wheel, Filters, Shutter, and structural elements. The design of the key
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stuctural elements of this group was completed with the SM design in 5.1.2. These

items will only need to be updated as necessary.

6.1.3. Metering Tube GrouP

This element includes those efforts required to provide all necessary subsystem

management and engineering firnctions to develop, design anlana$ze the sXI

Metering Tube Group. The Metering Tube Group consists of the metering tube, the

telescope mount, *d th" rings and brackets that are attached to the metering hrbe'

The M€tefirlgTubeileiheheartof therelescopesfiuctureandthe desigqf the-SM-

Metering Tube Group completed in 5.1.3 will be as qlose as possible to ttre final

flight design. This desigr will only need to be updated as necessary

6.1.4. Thermal SubsYstem

This element includes those efforts reqqired to provide all necessary subsystem

management and engineering firnctions io develop, desigrr and analyze the SXI

Thermal Subsystem. This subsystem is responsible for maintaining the

temperatures of the instrument so temperatures will rernain within allowable ranges

a*i"g the entire life of the mission This element includes the efforts required for

subsystem desigrr and analysis reviews and audits. ln addition, this element

includes those efforts needed to develop all Thermal subsystem design and analysis

deliverables/non-deliverables.

6.1.5. Data Electronics

This element includes those efforts required to provide all necessary subsystem

management and engineering flrnctions to develop, design and analyze the SXI

Data ilectronics Subsyste-. fhit element includes the efforts required for

subsystem design and analysis reviews and audits. In addition, this element

includes those efforts needld to develop all Electical Subsystem design and

analysis deliverables/non-deliverables.

This subsystem contains the SXI Command and Data Handling- This subsystem

provides tt" futr"tio* for gathering, formatting, and providing the data to the
'Communications 

Subsystan for telemetering to the gfound; commands are received

from the ground througb the spacecraft by the communications subsystem and

provided io the Command and Data Handling to conhol all of the instrument

firnctions.

6.f .6. Power Electronics

This element includes those efforts required to provide all necessary subsystem

management and engineering firnctions to develop, design and analyze the SXI

Power Elecffonics Subsystem. This element includes the efforts required for

subsystem design and analysis reviews and audic. ln addition, this element

includes those efforts needed to develop all Electical Subsystan design and

analysis deliverables/non-deliverables.
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This element includes those efforts required to provide all necessary subsystem

management and engineering functions to develop, design and analyze the Cables

for the SXI lnstrument. This includes all cables between SXI subsystems including
the cables to the SXI Telescope that must cross the XRP platform. The design of
these cables will require close coordination with the spacecraft confactor.

6.1.8. SOF',TWARE

This element includes those effats required to provide all nedessary subsystem

nranagement, engineering and prograffninsp€rsonnet fasilitieq services"eqpiprnert
and materials to manage, specify design, develop, verify, control the configuration,
assure the quality, and maintain all aspects of the software (flight and ground),
ftrmware, and operating systems for the SXI instnrment. This element includes
those efforts required to support software subsystem requirements, design, and
analysis reviews, to produce required software documentation and deliverableVnon-
deliverables, and to support audits.

6.1.9. SXI Instrument
This element includes those eflorts required to provide all necessary subsystem
management and engineering firnctions to develop, desigrr and analyze the parts of
SXI design that cannot be allocated to a subsystem. This element includes the SXI
telescope top assembly and the SXI instrument top assembly. Other elements of the
instrument design and analysis that are not part of a specific subsystem and are not
part of the systems engineering task are included here.

6.2. INSTRUMENT F'ABRICATION, TESTING AIID ASSEMBLY
This element includes the efforts required to fumish:lll the necessary personnel, facilities,
services, and materials to support subsystem fabrication, assembly, and test efforts for the
SXI Engineering Model instument including any required spares.

This element includes the efforts required to provide all management fiurctions necessary to
support efforts associated with the subsystem fabrication, assembly, and test activities for
the SXI engineering model. In addition, this element includes those efforts needed to
review and approve all subsystem fabrication, assembly, test, and hardware procedures and
deliverableVnon-deliverables.

6.2.1. Objective Group
This element includes the efforts required to furnish all the necessary personnel,
facilities, services, and materials to support subsystem fabrication, assembly, and
test efforts for the SXI Objective Group. The Objective Group consists of all the
parts of the telescope that are mowrted on the front end of the metering tube. It
includes the X-Ray Mirror, High Accuracy Sun Sensor (HASS), aliveness source,

entrance filter, and structural elements. This element includes the efforts required
for procedure development, reviews, and audits associated with subsystem
fabrication, assembly, and test.

This element includes sub-elements for the X-Ray Mirror, HASS, and Entrance
Filter subcontracts.
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6,2.2, Focal Plane Group
This element includes the efforts required to furnish all the necessary personnel,

facilities, services, and materials to support subsystem fabrication, assembly, and
test efforts for the SXI Fmal Plane Group. The Focal Plane Group consists of all
the parts of the telescope that are mounted on the rear end of the metering tube. It
includes the CCD Camera filter wheel, Filters, Shutter, and sfuctural elements.
This element includes the efforts required for procedure development, reviews, and
audits associated with subsystem fabricAtion, assembly, and test.

Iuq..elp-qpnJ sq-lqdps l.!tb--:,e!qneq!!.-fqr !b-e 9--c--D.-Ds,tsetqr'"Fil.ter]ilhp-et'and
Analysis Filter subcontracts.

This Element also includes sub-elements for filter wheel and shutter life tests. A life
test Filter Wheel and Shutter will be built, identical to the flight units, and they will
be subjected to a life test under vacuum after being subjected to vibration to
qualification levels. I

6.2.3. Metering Tube Group
This element includes the efforts required to furnish all the necessary personnel,
facilities, services, and materials to support subsystem fabrication,.assembly, and
test efforts for the SXI Metering Tube Group. The Metering Tube Group consists
of the metering tube, the telescope mount, and the rings and brackets that are

attached to the metering tube. This elernent includes the efforts required for
procedure development, reviews, and audits associated with subsystem fabrication,
assembly, and test.

6.2.4. Thermal Subsystem

This element includes those efforts required to provide all necessary subsystem
management and engineering functions to fabricate, assemble, and test the SXI
Thermal Subsystem. This subsystem is responsible for maintaining the
temperatures of the instrument so temperatures will remain within allowable ranges
during the entire life of the mission This element includes the efforts required for
procedure development, treviews, and audits associated with subsystem fbbrication,
assembly, and test. In addition, this element includes those efforts needed to
develop all Thermal Subsystem test and hardware deliverables/non-deliverables.

6.2.3. Data Electronics

This element includes the efforts required to fumish all the necessary personnel,

facilities, services, and materials to support subsystem fabrication, assembly, and
test efforts for the SXI Data Electonics Subsystem. This element includes the

efforts required for procedure development, reviews, and audits associated with
subsystem fabrication, assembly, and test.

This subsystem contains the SXI Command and Data Handling. This subsystem
provides the firnctions for gathering, formatting, and providing the data to the

Communications Subsystem for telemetering to the ground; commands are received
from the ground through the spacecraft by the Communications Subsystem and
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provided to the Command and Data Handling to conrol all of the instmment

firnctions.

6,2.6. Power Electronics
-- - Thiselernent ineludes t

facilities, services, and materials to support subsysterq fabricatiorl assembly, and

test efforts for the SXI Power Electronics S\rbsystern. This element includes the

efforts required for procedure development, reviews, and audits associated with
subsystem fabrication" assembly, and test.

6.2.7. Cables I

This element includes the efforts required to fumish all the necessary personnel,

facilities, services, arrd materials to support subsystem fabrication, assembly, and

test efforts for the Cables for the SXI Instnrment. This includes all cables between

SXI subsystems including the cables to the SXI Telescope that must cross the XRP
platform. This element includes the efforts required for procedure development

reviews, and audits associated with subsystem fabrication, assembly, and test.

6.2.8. Software

This element includes those efforts required to provide all necessary subsystem

management, engineering and programming personnel, facilities, services equipment

and materials to veriff, validate, test, control the configuration, alisure the quality,

and maintain all aspects of the softrvare (flight and ground), firmware' and

operating systems for the SXI instnrment. This element includes those efforts

required to support software subsystem requirements, desigt, and analysis reviews,

to produce required software documentation and deliverableVnon-deliverables, and

to support audits.

6.2.9. EM Electronics Parts Procurement

This element includes those efforts required to provide all necessary subsystem

management and engineering functions to speciff and procure all the non-flight

electronics parts for the EM SXI lnstnrment.

If, because of minimum buys, fligbt grade parts are used in the EM instrument, then

these flight grade parts are Procured in element 7.2.9.

6.3. EM INSTRUMENT INTEGRATION AIID TEST

This element includes those efforts required for the technical direction, administration, and

control of the EM SXI instnrnent integration and test program. This element shall also

include the development of all procedures and reports related to integration and test. In
addition, this element includes those efforts needed to prepare, review and approve all

lntegration and Test procedures, deliverableVnon'deliverables'



ATTA.HMENT F 
s-415-21, Rev. A

This element includes those efforts required for the desigrr, development, preparation,

implementation, execution, and documentation of the SXI instrrment integration and test' ln

aOaitior\ this element includes the assembly and integration of all instument components

into a frrlly fi.rnctional instument and ttre verification of instrument performance under all

specified environmental and ground system compatibility condi!9ns. This element also

includes those efforts required in the support and generation of documentation and reviews'

The EM will use the same procedures and documentation as will later be used to integrate

and test the flight model S*I hstruments. This will allow the SXI-001'to be Integrated and

!9F19q with t9t!9q anq ygltfed pr_o99$ur9;,

6.3.I. EM INSTRUMENT INTEGRATION AND CHECKOUT

This element includes the effort to provide all resources necessary to perform the

electical. mechanical, and thermal integration of the SXI engineering model' This

ef6rt shall include all tasks involving mounting, alignment, and support subsequent

instrument checkout. This element includes the effort to accommodate the SXI

procedures, data base parameters, and ground support equipment necessary for
'integration'and 

checkout. In addition, this element includes those efforts needed to

develop all lnstrument lntegration and checkout procedures and deliverablevnon-

deliverables.

This element includes those efforts required to provide all resources necessary to

define, documant, and analyze all the functional tests associated with the SXI'

Instrument functional testing includes all end-to-end and performance tests' This

element includes definition-of each firnctional test, test facilities, test equipment, and

the preparation for and the subsequent conducting of each functional test. In

additio;, this element includes those efforts needed to develop all instnrment

Functional Tests procedures and deliverablevnon-deliverables.

6.3.2. ENVIRONMENTAL TESTING

This element includes the efforts to provide all resources necessary to define,

document, and analyze the requirements for all environmental tests associated with

the EM SXI instnrment. fnis stratt include identification and definition of each

environmental tes! providing the test facilities and test equipment, preparing the

test, and the conducting of each environmental test. In addition, this element

includes those efforts needed to develop all instrument Environmental Test

procedures and deliverables/non-deliverables'

6.3.3. CALIBRATION
This element includes all efforts required to support the calibration and

characterization for the EM SXI instrument. This element includes calibration

performance evaluation and tending. This shall include calibration identification,

iefinitiorL providing the calibration facilities and test equipment, test preparation,

and conducting the calibration and characterization of the sXI instrument. This

element includes those efforts to develop all calibration and characterization

procedures deliverables/non-deliverables.

c
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6.3.4. TRANSPORTATION AI\D HANDLING
This element refers to the tansportation and handling of the SXI instrument and all

the GSE (electrical and mechanical) at all times and locations. This element

includes the efforts required to provide al resources nec€ssary to handle safely,

and transport the SXI instrument, all instument GSE (elecnical and mechanical),

and all other required items to and from all test facllities and the launch site.

Transports shall be performed safely and in a manner compatible with
environmental specifications. This effort shall also include ttre tansportation to the

spacecraft confiactot's facility and the instument contactods facility of all the

equlpm,eqt-r,etra-initgat thp- laurs-h ,site -a-tcr-.Se- !aru9-b"--"la--Ad$fp-n tbis. -ele-m-e-nl

includes those efforts needed in order to comply with Transportation and Handling

procedures and deliverables/non-deliverables requirements.

6.3.5. STORAGE AI\D REFURBISIIMENT
This element includes those efforts assOpiated with the management, planning

design, implementation, and execution of an SXI instnrment ground storage,

maintenance and refi.rbishment program. In addition, this element includes those

efforts needed to develop all Storage, Maintenance and Refurbishment hardware,

and procedures and deliverableVnon-deliverables.

6.4. OBSERVATORY SITE SUPPORT

The EM SXI will be delivered to the spacecraft contractor for interface checks and

temporary integration to the spacecraft prior to the delivery of SXI-001. When these

activities are completed it will be retumed to LMATC to support ongoing development

efforts

This element includes all efforts required to provide all necessary subsystem management,

and engineering firnctions to support the EM SXI instrument integration and test with the

spacecraft.

6.4.I. OBSERVATORY INTEGRATION AND TEST SUPPORT

This element includes the effort to provide all,resources necessary to perform the

electrical, mechanical, and thermal integration of the EM Solar X-ray Imager

instrument onto GOES-N. This effort shall include all taslc involvingmounting
alignment, and support subsequent instnrment checkout. This elernent includes the

effort to accommodate the SXI procedures, data base parameters, and gfound

support equipment necessary for integration and checkout. In addition, this

element includes those efforts needed to develop all Instrument lntegration and

Checkout procedures and deliverableVnon-deliverables.

$(I-001

INSTRUMENT DESIGN AIID A}IALYSIS

This element includes the effort required to provide all management frutctions necessary to

support efforts associated with the update of subsystem development, desigrr and analysis

activities for SXI flight models. In addition, this element includes those efforts needed to

review and approve all subsystem desigrr and analysis deliverableVnon-deliverables' The

flight model desigrr activity is limited to update because ttre design was developed in element
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6.1 and the EM was built to the flight desigr. The updates completed here are to correct

any problems found during the EM program (or due to on orbit experience as it applies to

tasks 8,9, and l0).

The sub-elements of 7.1 are the same as those of 6'1, but require update only'

T.2,INSTRUMENTFABRICATIoN,TESTINGANDASSEMBLY
This element includes the efforts required to furnish al the necessary personnef facilities,

sslyic-es,4ed 1na!e11al-u 1o qlryPgrt qgblr-*91laurigalig1r t':T!]l:-T.9 !:1"-*t"fb19:
SXI instrument including all required spares'

This element includes the efforts required to provide all management firnctions necessary to

support efforts associated with the subsystem fabrication, assembly, and test activities for

trr"'sx flight model. ln addition, this element includes those efforts needed to review and

approve alisubsystem fabrication, assembly, test, and hardware procedures and

deliverables/non-deliverables.

The procedures for the fabrication, assembly, and test activities will be updates of the ones

usedfor the same activities on the EM SXI in element 6'2'

7.2.1. Objective GrouP

This element includes the efforts required to fumish all the necessary personnel,

facilities, services, and materials to support subsystem fabrication, assembly, and

test efforts for the sXI objective croup. The objective Group consists of all the

parts of the telescope thaiare mounted on the front end of the metering tube' It

includes the X-RayMirror, High Accuracy Sun Sensor (IIASS)' aliveness source'

entrance filter, and structural elemeng. This element includes the efforts required

for procedure updates, reviews, and audits associated with subsystem fabrication,

assembly, and test.

7.2.2. Focal Plane GrouP

This element includes the efforts required to fumish all the necessary personnel,

facilities, services, and materials to support subsystem fabrication, assembly, and

test efforts fu the SXI Focal Plane Group. The Focal Plane Group consists of all

the parts of the telescope that are mo'ntid on the rear end of the metering tube' It

includes the ccD camera, filter wheel, Filters, shutter, and stnrctural elements'

This element includes the efforts required for procedure updates, reviews, and

audits associated with subsystem fabrication, assembly, and test'

7.2.3. Metering Tube GrouP

This element includes the efforts required to fumish all the necessary personnel,

facilities, services, and materials to support subsystem fabrication, assembly, and

test efforts for the sXI Metering Tube Group. The Metering Tube Group consists

of the metering tube, the telescope mount, and the rings and brackets that are

attached to the metering tube. This element includes the efforts required for

procedure updates, ,.u[*r, and audits associated with subsystem fabrication,

assembly, and test.

2l
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7.2.4. Thermal Subsystem

This element includes those efforts required to provide all necessary subsystem

management and engineering functions to fabricate, assemble, and test the SXI
Thermal Subsystem. This subsystem is responsible for maintaining the

temperatures of the instrument so temperatures will remain within allowable ranges

during the entire life of the mission.

This elenrcnt includes the efforts requirod for procedure updates, reviews, and

audits associated with subsystem fabrication, assembly, and test. ln addition, this

elemenl includq.s-,thoqe efforts needed to deve!-op.-q!!"fh"g-4!ttbry-sl-en!9$!*an"l
hardware deliverables/non-deliverables.

7.2.5. Data Electronics

This element includes the efforts required to furnish all the necessary personnel,

facilities, services, and materials to suppprt subsystem fabrication, assembly, and

test efforts for the SXI Data Electronics Subsystem. This element includes the

efforts required for procedure updates, reviews, and audits associated with
subsystem fabrication, assembly, and test.

7.2.6. Power Electronics
This element includes the efforts required to furnish all the necessary personnel,

facilitbs, services, and materials to support subsystem fabricatiorU assembly, and

test efforts for the SXI Power Electronics Subsystem. This element includes the

efforts required for procedure updates, reviews, and audits associated with
subsystem fabrication, assembly, and test.

7.2.7. Cables

This element includes the efforts required to fumish all the necessary personnel,

facilities, services, and materials to support subsystem fabrication" assembly, and

test efforts for the Cables for the SXI Instrument. This includes all cables between

SXI subsystems including the cables to the SXI Telescope that must cross the XRP

platform. This element includes the efforts required for procedure updates, reviewsn

and audits associated with subsystem fabrication, assembly, and test.

7.2.8. Software

This element includes those efforts required to provide all necessary subsystem

management, engineering and programming personnel, facilities, services equipment

and materials to veriff, validate, test, confiol the configuration, assute the quality'

and maintain all aspects of the software (flight and ground), firmware, and

operating systems for the SXI instrument. This element includes those efforts

required to support software subsystem requirements, design, and analysis reviews,

to produce required software documentation and deliverableVnon-deliverables, and

to support audits.

.,.
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This element includes those efforts required to provide all necessary subsystem

management and engineering firnctions to speciff ard procure screen and qualiff
all the flight electronics parts for the SXI lnstrument.

INSTRUMENT INTEGRATION AND TEST .

This element includes those efforts required for the technical direction, adminisfration, and

control of the SXI instument integration and test progam. This element shall also include
the development of all procedures and reports related to integration antl test. ln addition,
this element includes those efforts needed to update, review and approve all lntegration and

TE if pf oc edure q defi verattled/non:dellverablei.

This element includes those efforts required for the updating, preparation, implementation,
execution, and documentation of the SXI instument integration and test. tn addition, this
element includes the assembly and integration of all instnrment components into a fully
functional instrument and the verification of instnrment performance under all specified

environmental and ground system compatibility conditions. This element also includes those

efforts required in the support and generation of documentation and reviews.

The EM SXI is Integrated and Tested using the flight procedures, therefore in this element

the procedures need only to be updated.

7.3.I. INSTRUMENT INTEGRATION AIID CHECKOUT
This element includes the effort to provide all resources necessary to perform the
electrical, mechanical, and thermal integration of the SXI instrument. This effort
shall include all tasl6 involving mounting alignment and support subsequent

instrument checkout. This element includes the effat to accommodate the SXI
procedures, data base parameters, and ground suppod equipment necessary for
integration and checkout. ln addition, this element includes those efforts needed to
update all lnstrument Integration and Checkout procedures and deliverables/non-
deliverables.

This element includes those efforts required to provide all resources necessary to
update, and analyze all the functional tests associated with the SXI. Instrument
firnctional testing includes all end+o-end and performance tests. This element

includes definition of each firnctional test, test facilities, test equipment, and the

preparation for and the subsequent conducting of each functional test. In addition,
this element includes those efforts needed to update all instrument Functional Tests
procedures and deliverableVnon-deliverables.

7.3.2. ENVIRONMENTAL TESTING
This element includes the eflorts to provide all resources necessary to update, and

analyze the requirements for all environmental tests associated with the SXI
instrument. This shall include identification and definition of each environmental

test, providing the test facilities and test equipment, preparing the test, and the

conducting of each environmental test. ln addition, this element includes those

efforts needed to update all instrument Environmental Test procedures and

deliverables/non-deliverables.
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7.3.3. CALIBRATION
This element includes all efforts required to support the calibration and

characterization for the SXI insirument. This elernent includes calibration

performance evaluation and tending. This shall include calibration identification,

definition, providing the calibration facilities and test equipmeng test preparation'

and conducting the calibration and characterizatiort of the SXI instument. This

element includes those efforts to update all calibration and charactefization

procedures deliverableVnon-deliverables.

7.3.4. TRANSPORTATION AI\D HANDLING
This element refers to ttre tansportation and handling of the SXI instument and all
the GSE (electrical and nrchanical) at 4ll times and locations. This element

includes the efforts required to provide all resources necessary to handle safely,

and tansport the SXI instrument, all instrument GSE (electical and mechanical),

and all other required items to and frmr all test facilities and the launch site.

Transports shall be perfiormed safely and in a manner compatible with
environmental specifications. This effort shall also include the tansportation to the

spacecraft contractor's facility and the insfiument contractor's facility of all the

equipment remaining at the launch site after the launch. ln addition, this element

includes those efforts needed in order to comply with Transportation and Handling

procedwes and deliverableVnon-deliverables requirements.

7.3.5. STORAGE AND REFURBISIIMENT
This element includes those efforts associated with the management, planning,

design, implementatiorl and execution of an SK instnrment ground storage,

maintenance and refurbishment progmm. In addition, this element includes those

efforts needed to develop all Storage, Maintenance and Refurbishment hardware,

and procedures and deliverableVnon-deliverables.

7.4. OBSERVATORY/LAUNCHSITE SUPPORT

This element includes all efforts required to provide all necessary subsystem management,

and engineering frrnctions to support the SXI instnrment integration and test with the

spacecraft. This element includes all necessary subsystem management and engineering

functions to support the ground based pre-launch preparations and testing, launcbto-orbit

checkout, and on-orbit test and performance demonstration. This element also includes

post-launch anomaly resolution support through investigatiorq resolutiorl and modification

recommendations for follow-on SXlinstruments, and sustaining engineering for the mission

life of SXI. tncluded in this element are efforts in support of Operations documentation and

reviews.

7.4.1. OBSERVATORY INTEGRATION AND TEST SUPPORT

This element includes the effort to provide all resources necessary to perform the

electrical, nechanical, and thermal integration of the Solar X-ray lmager instrument

onto GOES-N. This effort shall include all tasks involving mounting, alignment, and

support subsequent instrument checkout. This element includes the effort to
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accommodate the SXI procedures, data base parameters, and ground support
equipment necessary for integration and checkout. In addition, this element
includes those efforts needed to develop all Instnrment lntegration and Checkout
procedures and deliverableVnon-deliverables.

7.4.2. LAUNCH SITE SUPPORT

This element contains efforts necessary to ensure successful launch support for the
SXI instument in conjunction with the spacecraft. This element includes
subsystem engineering support to the NASA/GOES Operations Team for launch
andorbit raisingphasee-Thiselement-dsoinehlde$ subsySemengineering-support--' --*
to mission simulationVrehearsals during pre-larmch preparation phase, review of
NASA/GOES Operations Team conversion of confiactor contingency procedures
and other mission documentation into NOAA compatible formats, development and
delivery of tansfer orbit databases, and technical operations and instrument and
spacecraft development support to NASA for preJaunch reviews upon request.
This element includes those efforts needed to develop all flight operatidns team
Launch Support procedures, deliverables, and non-deliverables.

7.4.3. MISSION OPERATIONS SUPPORT
This element includes efforts necessary to support the NASA/GOES Operations
Team during development and execution of the post launch test (PLT) program,
plus sustaining engineering for the life of SXI. This element includes the
development and presentation of hardware and software training colrses on the
instn:ment and its interfaces. This element includes design, development, test and
implementation (upload) support for any on-board software Random Access
Memory code and related procedures, deliverables, and non-deliverables.
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8. $il-002
The sub-elements of element 8 are identical to those of element 7 and they will not be repeated,

except by exception to cover unit unique mods.

9. SX-003 (Option 1)

The sub-elements of element 9 are identical to those of element 7 and they will not be repeated,

except by exception to cover unit unique mods.
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I.O INTRODUCTION

This document defines the Contract Data Requirements List (CDRL) items that shall be provided
by the GOES spacecraft contractor, for the GOES-N/Q spacecraft and the launch
vehicle/services.

Section 1.0 includes the introduction and description of the CDRL document. Section 2.0
identifies the mailing and/or distribution and delivery for the CDRL documents, and is fotlowed
by the Data Item Description's (DlD's) for each CDRL item in section 3.0.

The terms satellite and spaceciaft are used inGrctrangeiUty in itris doiumeni. when eithei t.trn
is used, it is defined to include the payload GFE instruments consisting of the Imager, Sounder
and Solar X-Ray Imager.

1.I APPLICABLE DOCUMENTS

The following documents of the issue listed, or in effect at the time of the request for proposal,
form a part of this document to the extent specified herein. In the event of conflict between
documents specified herein and other detailed content of this document, this document shall be
the superseding requirement.

1.1.1 Goddard Space Flight Center Documents

535-TIP.CPT-OOI

1.1.2 NASA Documents

NMI 1700.8

NASA Reference
Publication I124,

s-415-23

s-415-27

s-415-28

Specifi cation for Contractor-Provided Training, dated August
1995

Policy for Limiting Orbital Debris Generation, dated April 5,
1993

NSS 1740.14 NASA Safety Standard, Guidelines and Assessment Procedures
for Limitingbrbital De-bris, dated August l, 1995

NASA-STD-2100-91 NASA SoftwareDocumentation Standard Software
Engineering Program, dated July 29,l99l

Outgassing Data for Selecting Spacecraft Materials

Statement of Work for the Geostationary Operational
Environmental Satellite

Program Review Requirements for the GOES-N, O, P, Q
Program

Fallout Plate Installation and Removal Procedure and Fairine
Tapelift Sampling Plan



MIL-STD -9V ** - -* --*-* -Mi'litarv'Standard-eonftsuration- Manaeemenf-

MIL-P-27401C Propellant, Nitrogen: Liquid and Gas

1.1.4 Department of Defense Standards

s-415-29

1.1.3 Military Standards and Specifications

MIL-STD-490A

MIL-STD.498

MIL-STD-96ID

DOD-STD-2167 A

DOD.STD.2I68

1.f.5 NOAA Documents

s24.801

s24.802

s24.803

s24.804

s24.805

1.1.6 Space Systems/Loral Documents

DRL-504-02

Launch Site Purge Plan for the Geostationary Operational
Environmental Spacecraft (Satellite)

Military Standard Specification Practices, dated June 4, 1985

Software Development and Documentation, dated December 5,1994

DOD Standard Practice, Defense Specifications, dated
March 22,1995

Defense System Software Development, dated February 29,1988

Defense System Software Development,
dated April 29,1988

Preparation of Operation and Maintenance Manual, revised
copy dated December 2, 1988

General Requirements for Ground Electronic Equipment,
revised copy dated July 15,1992

Cable and Wire Identification, revised copy
datedJuly 19, 1990

General Requirements for Training on Electronic
Equipme4t, revised copy dated April 19, 1994

Spare Parts, revised copy dated January 24,1990

Operations Ground Equipment lnterface Specification

,t



I.2 CDRL DESCRIPTION

The CDRL in Table I uses a functional category breakdown structure to segregate the CDRL Data
Item Descriptions (DIDs). Each column in Table I is described below.

1.2.1 Data Item

This information in the Data ltem column consists of a prefix, foilowed by a reference to a functional
category breakdown structure element, and a sequential number that is used to identify a specific
document in a specific functional category breakdown structure element, as illustrated below:

XXXX-XXX-XXX

Data ltem Prefix -
Functional Category Element -verv6vf

Sequential Number of the CDRL Item -

The relationship between the Data Item and the functional category elements are described below.

1.2.2 TitleDescription

The CDRL Title describes the required data, or document that is traceable
functional category breakdown structure.

Data ltem Prefix Functional Category Element

PM Program Management

SE System Engineering

SM Spacecraft Management

SDA Subsystem Design & Analysis

SFAT Subsystem Fabrication, Assembly & Test

T&T Integration & Test

GND Spacecraft Support Ground System Modification

OPS Flight Operations

PA Performance Assurance

LV Launch Vehicle/Services and Related Activities

e
to specific elements of the



1.2.3 Submission

The data in the columns titled "Submission" consists of the information that is described below.

NL If the DID document is identified by an "A", then it must be approved by
NASA and all subsequent changes to the CDRL items identified by an "A" require
approval of the NASA Contracting Officer prior to implementation.

The CDRL items identified by an "I" must be submitted to GSFC for information.
These documents will be reviewed by NASA personnel, and the contractor will be

iequeifed to niake ahanges f6 ihe clocilrnents, whi:iii diors of.bmiJiions Afnoted.- -

Frequency. The frequency for the data submission will be identified by one of the
following items: Bimonthly, Biweekly, Quarterly, or Update as Required (U/AR).

Initial. The data in the sub-column titled "Initial" will be used to describe when the
initial copy of the document, or data needs to be submitted to GSFC.

Subsequent. The data in the sub-column titled "Subsequent", is used to describe
when up-to-date copies of the document or data needs to be submitted to GSFC.

1.2.4 DistributionCodes

The Distribution Codes are used to identiff the address to which the contractor will need to mail the
CDRL data or documents. The specific addresses are described in paragraph2.0.

1.2.5 Copies

The total number of the hardcopy documents that need to be delivered is identified in the column
titled "TOTAL HARD COPIES".

b.

d.

,t



2.0 DISTRIBUTION AND DELIVERY

2.1 GENERAL
The distribution and delivery of the CDRL data items shall be as described in Table 1.

The original transmittal letter for all deliverables shall be addressed to the GOES Contracting

Officer, Code 415 at GSFC.

2.2 CDRL ITEM DELIVERY

Flaid eopies of"th-e CDRL itenrs in Trrblel-shalhbe-detiveredto the"distributionuodes indicated-
below. bocumentation items that need multiple copy delivery at GSFC shall be mailed to the GOES

Project Library for internal distribution.

The hard copy distribution list and the quantities of the hard copies, will be evaluated following
successful abieptance testing of the eleitronic data delivery system. Following this ev-aluaiion by
NASA and the tontractor, s6me of the CDRL items may be deleted and the number of deliverable
hard copies may be reduced.

Electronic copy delivery of the CDRL items that are specified for this form of delivery shall be

compatible *iitr the requirements that are specified in the GOES N-Q Statement of Work,
S-415-23, Section 1.3.

Distribution Code

A

Address

NASA/Goddard Space Flight Center

Code 415, GOES Project Office Library
Greenbelt, MD 20771

.NASA/Goddard Space Flight Center

GOES Project Resident Office
.NASA Launch Vehicle
GOES Project Resident Office (for CDRL LV-3.8-XX)

Attendees at each Review

B

C

2.3 DELIVERY MEDIA

2.3.1 General

The delivery media for CDRL data documentation items shall be as described in Table l.

The following definitions shall apply in all discussion of documentation media:

a. Hardcopy (HC) - Data typed, drawn or printed on paper by common conventional practices.

By these *ru*, either G original, a reproducible or the record copy shall be produced, or

reproduced, for distribution as printed copies.



Electronic Copy (EC) - Data which is recorded by word processors, computerized data
processing systems, or electronic storage devices such as magnetic tapes and disks. The data

format of these devices shall be agreed to by GSFC and the contractor prior to use.

Film - Data which exists on photographic frlms such as micrographs, aperture cards,
photographs, motion picture films, film images, video tapes or transparencies.

DOCUMENTATION CHANGE PROCEDURES

The documentation change procedures that shall be followed are described below.

a. The contractor shall issue documentation change notices (DCN's) whenever minor
changes or updates occur in data items that have been delivered to NASA.

b. Change bars shall be used to indicate changes or updates.

c. When major changes to a document are made, a complete revision of the document
shall be issued and delivered to NASA.

2.5 MISCELLANEOUSREVIEWREQUIREMENTS

The miscellaneous review requirements are described in the S-415-27 Program Review Requirements
document and are in addition to the Spacecraft Reviews that are also described in the S-415-27
Program Review Requirements document. The hardcopy docurnentation delivery requirements for
each of these reviews is described below. All of the review copies shall be mailed to the GSFC
GOES Project Office Library as indicated in paragraph2.2, fourteen (14) days prior to the review.

The contractor shall provide electronic distribution of the material for each review in addition to the
hardcopy distribution that is described below in Table 2.5-1.

c.

2.4



TABLE 2.5-I MISCELLANEOUS REVIEW DOCUMENTATION

REVIEW
s-415-27

Para.
Reference

1.4

Review
Copies

Copies For
Review

Attendees

A. Software Subsystem Reviews

Concept Review

Preliminary Design Review
Critical Design Review
Test Readiness Review
Acceptance Review

SSGS Reviews

System Concept Review
Preliminary Design Review
Critical Design Review
Pre-Ship Review
Final Acceptance Review

Spacecraft Emulator Reviews

System Concept Review
Preliminary Design Review
Critical Design Review
Pre-Ship Review

Electronic Data Distribution System Reviews

Critical Design Review

20

5

5

5

5

20
20
20
20

1.5B.

C.

)
)
\
)
5

5

5

5,5

1.6

20
20
20
20
20

20
20
20
20

1.7D.

20



Table I Contract Data Requirement List l

DATA ITEM
SUBMISSION

PROGRAM MANAGEMENT

PM-I.1-01 Program Status Reviews

Schedule Reports

PM-l.r-03 GOES-N Data Book Review copies I
year prior

to each launch

Distribptim
copies 3 tronths
after recoipt of

CSFC cornments

PM-1.3-01 Configuration Control Board (CCB)
Documentation

PM-1.3-02 ECP's, Deviations and Waivers

PM-1.3-03 Engineering Drawings & Change Notices

PM-1.3-04 Hardware/Software Confi guration Management
Plan

PM-1.3-0s Configuration ltem Identification List

PM-1.3-06 External Independent Readiness Revieil
Red Teams

l. Contract Award
2. 75 days after Contrrct Stan Date
3. 30 days aftercontract Award

4.

5.

6.

14 days prior to PDR
14 days prior to CDR
Spacecraft Pre-Ship Rwiew

7. Subsptem PDR
8. Subsptem CDR
9. HC

IO. EC

II. HC&EC
12. Stardard Contractor Processes/
Procedures (Data Pkg. 14 days prior)
13. Onoe Per l:unch Vehicle Desigt

HC/EC-Hardcopy/Electroniccopt, *-ReviervCopies
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Table I Contract Data Requirement List

DATA ITEM
TITLE

SUBMISSION
HARD COPY
DIST. CODE TOTAL

FIARD
coPlEsNI FREQ INITIAL suBsEQl ]ENT MEDI.A A B C

SYSTEM ENGINEERING

sE-2.1-01 System Concept Review Data Package 14 days prio
to SCR

il 4 20 25

sE-2.1-02 Preliminary Design Review Data Package 4 ll 4 20 25

sE-2.1-03 Critical Design Review Data Package I l ll 4 l 20 25

sE-2.1-04 Mission Operations Review Data Package I 14 days prior to
MOR

ll 4 l 20 25

sE-2.1-05 Pre-Environmental Review Data Package I 14 days prior to PER ll 4 I 20 25

sE-2.1-06 Pre-Shipment Review Data Package I l4 days prior to PSR tl 4 I 20 25

sE-2.1-07 Flight Operations Review Data Package I 14 days prior to
FOR

ll 4 20 25

sE-2.1-08 Spacecraft Launch Readiness Review Data
Package

I 14 days prior to IIR tl 4 20 25

sE-2.1-09 Pre-Storage Review (PSTR) Data Package 14 days prior to
PSTR

tl 4 20 25

sE-2.2-01 GFE Instrument Interface Documentation U/AR 4 5 ll ^ 5

sE-2.3-01 System Requirements Traceability Database U/AR 4 ) ll 4 5

sE-2.4-01 Performance Verification Plan A U/AR Proposal 4,5 ll 4 I 5

sE-2.4-02 Performance Verifi cation Specification U/AR 4 5 ll 4 I )

sE-2.4-03 Spacecraft Design Specifi cation I U/AR 4 ) il 4 I 5

Notes: L Cmtract Award
2. 75 days after Contract Start Date
3 . 3 0 days after Contract Award

4. 14 d4n prior to PDR
5. 14 days prior to CDR
6. Sprcecraft Pre-Ship Rwierv

7. Subsptem PDR
8- Subs)crem CDR
9. HC

10. Ec

u. Hc&Ec
il 2. Standard Contractor Processes/

frocedures (Data Pkg. 14 days prior)
f3. Onoe Per Launch Vehicle Design

A./l - ApprovaVlnformation U/AR - Update as Required HC/EC - Hardcopy/Electronic copy - Review Copies



Contract Data Requirement List

DATA ITEM
SUBMISSION

SYSTEMS ENGINEERING (Cont)

sE-2.4-10 Systems Verification Review

sE-2.4-l I INR System Verification Review (SVR) Data
Package

sE-2.5-01 ESD/SEU Prevention Plan

Field-of-View Analvsis

EMC/EMI Compatibility plan

Schematics & Block Diagrams

sE-2.5-05 Debris Generation Analysis Report

Radiation Shielding and Dose Analysis Report

Extended Life Analysis (8 operations/2 storage) I Year prior to
launch of COES N

SPACECRAFT MANAGEMENT

sM-3.1.1-01 Spacecraft Photographs/Videos

sM-3.1.1-02 Mass Properties Report

Notes: l. Contract Award
2. 75 days after Contract Start Date
3. 30 days after Contract Award

4. 14 days pdor to PDR
5. 14 days prior to CDR
6. Spacecraff Pre-Ship Rcview

7. Subsysrem PDR
8. SubsystemCDR
9. HC

10. Ec

l. Hc&Ec
2. Standard Contractor Processes/

procedures (Data Pkg. 14 days prior)
il3. Once Per Launch Vehicle Design

U/AR - Update as Required HC/EC -Hardcopy/Electroniccopy I * - ReviewCopies



:,i,1

Table I Contract Data Requirement List

DATA ITEM
TITLE

SUBMISSION
HARDCOPY
DIST. CODE TOTAL

}I.ARD
COPIESNI FREQ INITI,AL SUBSEQUENT MEDIA A B C

sM-3.1.1-03 Power Profile Report Quarterly SCR Subsequ0nt S/C
Reviews

ll 4 )

SUBSYSTEM DESIGN & ANALYSN

sDA-3.2.1-01 Component and Subsystem Design Specifications U/AR 4 ) lt 4 I 5

sDA-3.2.1-02 Subsystem & Component Design Review Data
Paqkage

I 't 8 ll 4+ I l0 l5

sDA-3.2.2-01 Structural & Mechanical Subsystem Performance
Analysis Report

I U/AR 4 8 ll 4 I )

sDA-3.2.2-02 Structural & Dynamic Models and Model
Verification Plan

I U/AR 4 I ll 4 I 5

sDA-3.2.2-03 Stress Analvsis I U/AR 4 8 ll 4 5

sDA-3.2.2-04 Thermal Distortion Models and Model
Verification Plan

I U/AR 2l days prior to
PDR

2l days plior to
CD\

ll 4

sDA-3.2.3-01 Propulsion Subsystem Performance Analysis
Repon

U/AR 1
8 lt 4 5

sDA-3.2.4-01 Attitude Control Subsystem (ACS) Performance
Analysis Report

U/AR 8 u 4 )

sDA-3.2.4-02 Attitude Control Subsystem (ACS) Detail
Description

U/AR 7 8 il l5 I l6

Notes: l. Contmct Award
2. 75 days after Contract Start Date
3. 30 days after Contract Award

4. 14dayspriortoPDR
5. 14 days prior to CDR
6. Spacecraft Prd-Ship Rwiew

7. Subsystem PDR
8. Subsptem CDR
9. HC

10. Ec

1lr. Hc&Ec
i 12. Standard Contractor Processes/
lProcedures (Data Pkg. 14 days prior)
rl3. Once Per Laurrch Vehicle Desisr

A.{ - ApprovaVlnformation U/AR - Update as Required

-

HCiEC -Hardcopy/Electroniccopy I * - Review Copies
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Table I Contract Data Requirement List

DATA ITEM
TITLE

SUBMISSION
H.ARD COPY
DIST. CODE TOTAL

H.ARD
COPIESNI FREQ INITTAL sunse(urNr MEDTA A B c

SUBSYSTEM DESIGN & ANALYSIS (cont)

sDA-3.2.5-01 Thermal Subsystem Perfonnance Analysis Report I U/AR 4 8 ll 4 I )

sDA-3.2.s-02 Thermal Math Models l U/AR 4 8 ll 2 ')

sDA-3.2.6-01 Power Subsystem Analysis Report l U/AR 7 8 ll 4 l 5

sDA-3.2.8-01 Communications Subsvstem Performance
Analysis Report

I U/AR 4 I ll 4 I 5

sDA-3.2.8-02 Communications Subsystem Component
Computer Simulation Modds

I U/AR 4 8 ll J 3

sDA-3.2.9-01 Telemetry & Command Performance Analysis t U/AR 4 8 ll 4 I

sDA-3.2.9-02 Telemetry & Command Handbook U/AR 5,6,7
for GOES-N

Updatcd {or each
s/q

It 4 5

sDA-3.2.9-03 Command Encryptor M&O Manual and lnterface
Description Document

U/AR 8 u 4 5

sDA-3.2.10-01 Mechanisms Performance Analysis Report UiAR 4 ll 4 5

sDA-3.2.12-01 Software Requirements Specification I U/AR Software
Requirernents

7, ll 4 20 25

Notes: l. Csrtract Award
2. 75 dap after Contract Start Date
3. 30 days after Contract Award

4. 14 days prior to PDR
5. 14 drys prior to CDR
6. Sprcecraft Pre-Ship Rwiew

7. Subsptem PDR
8. Subsptem CDR
9. HC

10. Ec

il. HC&EC
12. Staldard Contractor Processes/
Procedures (Data Pkg. 14 days prior)
13. Once Per launch Vehicle Desien

A/I - Approval/lnformation U/AR - Updae as Required HC/EC-Hardcopy/Electroniccopy i t-ReviewCopies



Table I Contract Data Requirement List

DATA ITEM
TITLE

SUBMISSION
HARD COPY
DIST, CODE TOTAL

HARD
COPIESNI FREQ INITIAL SUBSEqUENT MEDIA A B C

SUBSYSTEM DESIGN & AIVALYSIS (cont)

sDA-3.2.12-02 Software Design Document I U/AR Software PDR a)B j

b) Softwire CDR
+ 90 dFys

c) Concldsion of
softwarg testing

d) Final (@ PSR

ll 4 20 25

sDA-3.2.r2-03 Software Test Plan U/AR 7
I

8i
J

II 4 l J

sDA-3.2.12-04 Software Test Procedures I 8(Prelim)
i

Softwarp Test
Readiness + 60

days

II 4 I 5

sDA-3.2.12-05 Software Test Report I Final copy at
conclusion of

software formal
qualification

(acceptanc€) testing

ll 4 I 5

sDA-3.2.12-06 (deleted)

sDA-3.2.12-07 Software User & Maintenance Manual I U/AR Prelim: Cornpletion
of software testing

Final: S/p PSR
I

ll 4 I 5

sDA-3.2.12-08 (deleted)

sDA-3.2.12-09 Attitude Control Subsystem Algorithms
Document

I UiAR 7 8 ll 4 5

sDA-3.2.12-10 Electrical Power & Distribution Subsystem
Algorithms Document

I U/AR I ll 4 5

Notes: l. ContractAward
2. 75 days after Contract Stilt Date
3 . 3 0 days after Contract Award

4. 14 days prior to PDR
5. l4 days prior to CDR
6. Spacecraft Pre-Ship Rwiew

7. Subsptem PDR
8. Subsptem CDR
9. HC

10. Ec

ll. HC&EC
12. Stardard Contractor Processes/
Procedures (Data Pkg. l4 days prior)
13. Once Per launch Vehicle Desim

UIAR - Update as RequiredA"/l - Approval/lnfomration HC/EC -Hardcopy/Electroniccopy i t - ReviewCopies



Contract Data Requirement List

DATA ITEM
SUBMISSION

SUBSYSTEM DESIGN & ANALYSIS (cont)

sDA-3.2.12-l l Flight Computer Design Description

sDA-3.2.12-12 Software Management, Development, and
Assurance Plan (SMDAP)

sDA-3.2.13-01 Spacecraft Emulator Design Document

sDA-3.2.13-02 Spacecrgft Emulator User'spperations and
Maintenance Manual

Pret: a Eniulator
maintenanpe
training 

l

Final: ar Emulator
handover tp the
gov't 

I

sDA-3.2.14-01 SEM Data & Calibration Handbook

sDA-3.2. t4-02 Spacecraft Magnetic Control Plan for
Magnetometer Performance Assurance

sDA-3.2.14-03 SXI Pointing & Jitter Analysis

sDA-3.2.16-01 INR System Description and Analysis Document

l. Contract Award
2. 15 drys after Contract Start Date
3. 30 days after Contract Award

4. 14 days prior to PDR
5. 14 days prior to CDR
6. Sprcecraft Pre-Ship Rwiew

7. Subs)ctem PDR
8. Subs)ctem CDR
9. HC

10. Ec

lt. Hc&Ec
i 12. Standard Contractor Processes/

I Procedures (Data Pkg. 14 days prior)

i tl. Once Per launch Vehicle Design

HC/EC - Hardcopy/Electroniccopy 1 * - ReviervCopies



Contract Data Requirement List

DATA ITEM
SUBMISSION

sDA-3.2.16-02 INR Related System Performance Report

sDA-3.2.17-01 Contamination Control Plan

SUBSYSTEM FABRTCAITON, ASSEMBLY

SFAT-3.3.1-01 Component and Subsystem Test Procedures

SFAT-3.3.1-02 Component and Subsystem Test Data Packages

INTEGRATION AI\D TEST

I&T-3.4.4-01 Spacecraft Test Procedures 30 days prior to use

Spacecraft Test Data Package FollowingpOES-
o/Q s/q &T

activify

Performance Verifi cation Reports 30 days;after
coEs-o/Ql&T

I&T-3.4.6-01 Launch Site Integration Plan 4, 5, interim

@l-12 mo.

I&T-3.4.6-02 Launch Commit Criteria

2. 75 days after Contract Start Date
3. 30 days after Contract Award

4. 14 dqn prior to PDR
5. 14dryspriortoCDR
6. Spacecraft Pre-Ship Rwiew

7. Subsystem PDR
8. Subs)Atem CDR
9. HC

10. Ec

il. HC&EC
12. Standard Contractor ProcesseV
Procedures (Data Pkg. 14 days prior)
13. Once Per Launch Vehicle Desim

HC/EC-Hardcopy/Electroniccopy I --ReviervCopies



i"1
DATA ITEM

TITLE

SUBMISSION
HARDCOPY
DIST. CODE TOTAL

H,ARD
COPIESNI FREQ INITI"AL SUBSEQUENT MEDIA A B c

I&T-3.4.6-03 Launch Site Test Procedures A Per Missisr 60 days prior to PSR u/Al, ll J 4

t&T-3.4.6-04 Ground Operations Plan A 45 dsys pritr to
PDR

a) 45 dayi prior
to CDR

b) final @ L-3
moi

ll 3 4

r&T-3.4.6-05 Missile System Pre-Launch Safety Package A Per Missisr 45 days pria to
PDR

a) 45 dayS prior
toCQR

b) final 
@ 

L-3
mo:

ll 3 I 4

I&T-3.4.9-01 Transportation & Handling Plan & Procedures I U/AR 5, intoim @
Ll2 mo.

Final @ $3 mo.
I

lt 4 I 5

r&T-3.4.10-01 GroundStorage Plan I U/AR 5 6 ll c I 5

r&T-3.4.1r-01 Assembly, Integration and Test Personnel Ground
System Training Package

l U/AR 90 days after launch
ofCOES N

GOES N Final
Acc€ptFnce

l

ll 2 2 4

r&T-3.4.11-02 Spacecraft. System Post-Storage lntegration and

Test Training Documentation

I U/AR 90 days ater launch
ofGOES N

GOES N Final
AcceDHn@

'l

ll 2 4

I&T-3.4.11-03 Spacecraft Thermal Vacuum (SCTV) Test
Training Documentation

U/AR 90 days after launch
ofGOES N

GOES N Final
Acceptiurc€

ll 2 2 4

r&T-3.4.11-04 Instrument Test and STE Training Documentation UiAR 90 days after launctt
ofGOES N

GOES N Final
AcceptFnce

ll a 2 4

Notes: l. ContractAward
2 . 7 5 drys after Contract Start Date

3. 30 days aftcr Contract Award

4. 14dayspriortoPDR
5. 14 days prior to CDR
6. Spacecraft Pre-Ship Rwiew

7. Subsystem PDR
8. Subsystem CDR
9. HC

IO. EC

ll. Hc&Ec
12. Standard Contractor Processes/

Procedures (Data Pkg. 14 days prior)
13. Once Per Launch Vehicle Desigtt

A"/l - ApprovaVlnfonnation U/AR - Updafie as Rcquired HC/EC - Hardcopy/Elecfonic copy | - Revierv Copies
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Table I Contract Data Requirement List

DATA ITEM
TITLE

SUBMISSION
FIARD COPY
DIST. CODE TOTAL

II,ARD
COPIESNI FREQ INITTAL SUBSEQUENT MEDIA A B C

SPACECRAFT SUPPORT GROUND
SYSTEM MODIFICATIONS

GND-3.5.2-01 Telemetry and Command System (GTACS)
Design and Implementation

U/AR Itcm l,3b:4
Item 2,3a5

Item 3c:Preship test
-4mo.

Item 3d: Pct ship
test - 4 mo.
Item 4c.d:

Shipment - 3 mo.
Item 3e:

PAT -4 mo.
Item 39: Cornpat test

-4 mo
Item 4a: 5
Item 4b:

training - 6 mo.
Item 3f: lnteg.
Gnd Sys Test

-4mo.
Item 3h:

Launch - 6 mo.

Item l.3b:5
Item Ja:

CDR + t mo.
Item 3c: ffreship

test - 2 imo.
Item 2: PJeship
revierv - 2 mo.
Item 3d:jPct

ship test -i2 mo.
Item 49, d:

Shipmenti- | mo
Item le:

PAT - 2imo.
Item 39: dompat

test - 2 ino.
Item 41,b:

training-h mo.
Item 3f': lnteg.
Gnd SyslTest

-2nm.

ll 4 5

Post Test Analysis
for 3c - 3h:
Test + 2 mo.

Item ]h:
Iaunch -il rno.

GND-3.s.2-02 Telemetry Acquisition and Command
Transmission System (NTACTS) Design and
Implementation

I Item l,3b:4
Item 2,3a:5

Item 3c: Preship
test - 4 mo,

Item 3d: Post
shiptest-4mo.

Item 4c,d:
Shipment - 3 rno.

Item 3e:
PAT - 4 mo.

Item 3g: Compat

Item l,f,b: 5

Item 3a:
CDR + ! mo.

Item 3c: Pieship
test - 2 mo.

Item 2: P{eship
review - ! mo.
Item 3d:lPost

ship test -p mo.
Item 4ci,d:

Shipment; l mo.

ll 4 I )

Notes: l. Contract Award
2. 75 days after Contract Start Date
3. 30 days after Contract Award

4.

5.
6.

14 days prior to PDR
l4 days prior to CDR
Sprcecraft Pre-Ship Review

7. Subsptem PDR
8. Subsptern CDR
9. HC

10. Ec

lll. Hc&Ec
i 12. Statdard Contractor Processesl

] Procedures (Data Pkg. 14 days prior)
I 13. Once Per Launch Vehicle Desisr

A"/1, - ApprovaVhrformation U/AR - Update as Required HC/EC - Hardcopy/Electronic copy i
* - Review Copics



Contract Data Requirement List

DATA ITEM

test - 4 mo.

Item 4a: 5
Item 4b:

training - 6 mo.

Item 3f: lnteg.

Gnd Sp Test
-4 mo.

Item 3h:
laundr - 6 mo.

Post Test Analysis
for 3c - 3h:

test + 2 mo.

Item fe:
PAT - 2 jnro.

Itern 39: Qunpat
test - 2 mo.
Item 44b:

training - b mo.

Item 3t': $teg.
Gnd SlalTest

- 2 nre.

Item $:
Launch - 4 imo.

GND-3.5.2-03 Orbit and Attitude Tracking System (OATS)
Design and Implementation

Item l,3b:4
Item 2, 3a 5

Item 3c: Preship
test - 4 mo.

Item 3 d: Pct
shiptest-4mo.

Item 4c,d:
Shipmort - 3 mo.

Item 3e:
PAT - 4 rno.

Item 39: Compat
tsst - 4 mo.

Item 4a: 5
Item 4b:

training - 6 mo.

Item 3t Integ.
Gnd Sp Test

-4 mo.

" Item 3h:
launch - 6 mo.

Post Test Analysis
for 3c - 3h:

Itenr ]a:
CDR + Q rno.

Item 3c: Pfeship
test - 2 Fo.

Item 2: Pqeship
review - I mo.
Itenr 3d: iPct

ship test -? mo.
Item 4ci d:

Shipment j I mo.
Item 3b:

PAT - 2inro.
Item 39: Compat

test - 2 Fo.
Item 4ag b:

training - i rno.

Item 3t lirtcg.
Gnd Sys iTest

- 2 mrl.
Itenr 3h:

Launch - 4 [o.
I

l

1

Notes: L Contract Award
2. 75 drys after Contract Start Date
3. 30 days after Contract Au,ard

4.

5.

6.

14 days prior to PDR

14 days prior to CDR
Spacecraft Pre-Ship Rwierv

7. Subs)stem PDR
8. Subsystem CDR
9. HC

t0. Ec

il. HC &EC
i 12. Standard Contractor Processes/
j Procedures (Data Pkg. 14 days prior)

13. One Per launch Vehicle Desien

U/AR - Update as Required HC/EC - Hardcopy/Electroniccopy i * - Revierv Copies
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Table I Contract Data Requirement List

DATA ITEM
TITLE

SUBMISSION
FIARD COPY
DIST. CODE TOTAL

HARD
COPIESNI FREQ INITI.AL SUBSEQUENT MEDIA A B C

GND-3.5.2-04 MDL Receive System & Archive (MRS&A)
Design and Implementation

I U/AR Item l,3b:4
Itcm 2, 3a 5

Item 3c: Preship
test - 4 mo.

Item 3d: Poot

shiptest-4mo.
Itcm 4c,d:

Shipmort - 3 mo.

Item 3e:
PAT - 4 mo.

Item 39: Cornpa
test - 4 mo.
Item 4a:5

Item 4b:
training- 6 mo.
Item 3f: Integ.
Gnd Sys Test

-4mo.
Item 3h:

Launch - 6 mo.
Post Test Analysis

for 3c - 3h:
test + 2 mo.

Item l,3b:5
Item ]a:

CDR + I mo.
Item 3c: Pyeship

test - 2 lno.
Item 2: Pfeship
review - | mo-
Item 3d:jPot

ship test -i2 mo.
Irem 4ri,d:

Shipment i I mo.
Item f,e:

PAT - 2imo.
Item 39: @npat

test - 2 mo.
Item 44b:

training - { mo.
Item 3f: lnteg.
Cnd Sys fest

'2 mg.
Item 3f:

Launch - { mo.
I

il 4 I 5

GND-3.5.2-0s Spacecraft Support Ground System (SSGS)
Inter&ce Specification

I U/AR 4 ) ll 4 I l

GND-3.5.2-06 Dynamic Interaction Diagnostic (DID) Design and
lmplementation

I U/AR Item l,3b:4
Item 2, 3a:5

Item 3c: Preship
test - 4 mo.

Item 3d: Pct
shiptest-4mo.

Item 4c,d:
Shipnrent - 3 mo.

Item 3e:
PAT-4 mo.

Item 39 Compat
test - 4 mo.

Item t.3b:5
Itenr 3i:

CDR + 2inlo.
Item 3c: Pqeship

test - 2 riro.
Item 2: PrShip
review - Q mo.
Item 3d: post

shiptest-!mo.
Item 4cjd:

Shipmort -ll mo.
Itenr 36:

II 4 I 5

Notes: l. Contract Award
2. 75 days after Contract.stant Date
3. 30 days alter Contract Award

4. 14 days prior to PDR
5. 14 days prior to CDR
6. Spacecraff Pre-Ship Review

7. Subsptem PDR
8. Subsptem CDR
9. HC

t0. Ec

ilr. Hc&EC
I 12. Stardard Contractor Processes/

;Procedures (Data Pkg. 14 days prio)
ll3. Once Per Launch Vehicle Design

A"/l - Approval/lnformation U/AR - Update as Required HC/EC -Hardcopy/Electroniccopy i - -ReviervCopies



Table I Contract Data Requirement List

DATA ITEM
TITLE

SUBMISSION
HARD COPY
DIST. CODE TOTAL

HARD
COPIESNT FREQ INITIAL SUBSEQTiJENT MEDTA A B C

Item 4a:5

Item 4b:
training - 6 mo.
Item 3t Integ
Gnd Sys Test

-4 mo.

Item 3h:
laundr - 6 mo.

Post Test Analysis
for 3c - 3h:
test + 2 mo.

PAT - 2 !no.
Item 39: Cimpa

test - 2 Fo.
Item 4{b:

training - 4 mo.
Item 3f: hteg.
Gnd Sys jlest

-2md.
Item 3[:

launch - { mo.

FLIGHT OPERATIONS

oPS-3.6.1-01 Spacecraft Operations Handbooks A UIAR 15 months pria
to launch of GOES-

N

60 days ifter
receipt ofGSFC

comments

il 25 I 26

oPS-3.6.1-02 Spacecraft Training Program Plan 15 months pric
to launch of GOES-

N

60 days after
receipt ofQSFC

comme+ls

u 4 I 5

oPS-3.6.1-03 Spacecraft Mission Operations Plan I 12 Months
before launch
of GOES-N

I

12 Mmlhs
before laurich of
coEs o, P, Q

ll 4 l 5

oPS-3-6.2-01 Spacecraft On-Orbit Storage Plan ) 6 ll 4 I 5

oPS-3.6.2-02 Spacecraft De-orbit Plan I 4 5 ll 4 l 5

oPS-3.6.3-01 Spacecraft Engineering Handover Review 2l days after laundr
of

coEs-N

2l days after
laundr if

coEs.o,P,Q

llr 4 I 2A 25

oPS-3.6.3-02 Spacecraft Launch and Orbit Raising Data
Review

2 Months after
GOES.N

launclr

2 uontns ffter
aoES o,F,Q

tauncli

ll* 4 I
I 20 25

Notes: l. Contract Award
2. 75 days after Contract Start Date
3. 30 days after Contract Award

14 days prior ro PDR
14 days prior to CDR
Spacecraft Pre-Ship Roriew

4.

).
6.

7. Subs]ctem PDR
8. Subsystem CDR
9. HC

10. Ec

1il. Hc&Ec
jt2. strdard contractor Processes/
jProcedures (Data Pkg. 14 days prior)

]t3. Once Per Launch Vehicle Design

A./l - Approval/lnformation U/AR - Update as Required
I

HC/EC - Hardcopy/Electroniccopy I * -Revierv Copies



Table I Contract Data Requirement List

DATA ITEM
TITLE

SUBMISSION
H-ARDCOPY
DIST. CODE TOTAL

HARD
COPIESNI FREQ INITI.AL SUBSEQUENT MEDIA A B c

oPS-3.6.4-01 Database Update and Delivery Process Training
Documentation

U/AR 30 days prior to
launch of GOES N

GOES N Final
Acceptlnce

ll 2 ) 4

oPS-3.6.4-02 Console Manual and PROC Training
Documentation

U/AR 30 days prim to
launch of GOES N

GOES N Final
AcceDtanoe

l

tl 2 2 4

oPS-3.6.4-03 ETE Test Training Documentation U/AR 30 days prior to
launch of GOES N

GOES N Final
Acceptbnce

tl 2 2 4

PERFORMANCE ASSI]RANCE

PA-3.7.r-01 Not Assigned

PA-3.7.1-02 Previously Qualified Hardware and Software
Report

A 4 5 ll I 5

PA-3.7.1-03 Safety Noncompliance Report A As generated ll 2 I 3

PA-3.7.t-04 System Safety Program Plan A U/AR 4 lt 2 I 3

PA-3.7.1-05 Operations Hazards Analysis A U/AR 4 tl 2 I 3

Notes: . l. CootractAward
2. 75 days after Confiact Start Date
3. 30 days after Contract Award

4. 14 days priortoPDR
5. 14 days prior to CDR
6. Spacecraft Pre-Ship Review

7. Subs)6tem PDR
8. Subsystem CDR
9. HC

r0. Ec

I lr. Hc&Ec
i 12. Standard Contractor Processev

I Procedures (DataPkg. 14 days prior)
r 13. Onoe Per Launch Vehicle Desigr

A/l - Approval/lnformatiorr UiAR - Update as Required HC/EC - Hardcopy/Electronic copy * - Review Copies



Table I Contract Data Requirement List

DATA ITEM
TITLE

SUBMISSION
FIARD COPY
DIST. CODE TOTAL

FI,ARD

COPIESNI FREQ INITI,AL suBsEQljENT MEDIA A B C

LAUNCH VEHICLE DATA
REQUIREMENTS

LV-3.8-01 Spacecraft/Launch Vehicle Interface Control
Document(ICD)

A 5 u/As.
l

l

tl 4 5

LV-3.8-02 Preliminary Mission Analysis (PMA) Report Once per mission L-12 months ll 4 5

LV-3.8-03 Final Mission Analysis (FMA) Report Once per mission L{ months U/AR
j

ll 4 5

LV-3.8-04 Booster on Stand or Pre-Vehicle on Stand (Pre-
VOS) Review Data Package

Once per mission t2 ll 4 20 25

LV-3.8-05 Launch Vehicle Design Certification Review
(DCR)

l3 NLT 3 months pric
to launch

UIA ll 4 20 25

LV-3.8-06 Spacecraff/Launch Vehicle Interface
Requirements Document (IRD)

A 4 ur"l
i

ll 4 l

LV-3.8-07 Mission Integration Program Kickoff Review Once per

mission
4 ll 4 20 25

LV-3.8-08 Launch Services System Effectiv'eness (LSSE)
Program Plan

J U/A tl 4 5

LV-3.8-09 Launch Vehicle Requirements Review Data
Package

l3 GOES.N
CDR -4 mos.

UIA tl 4 20 25

LV-3.8-10 Delta [V Launch System Training Data Package l3 t2 tl 4 20 25

Notes: l. Contract Award
2. 75 drys after Contract Start Date
3 . 3 0 days after Contract Award

4. 14dEnpriortoPDR
5. 14 days prior to CDR
6. Spacecraft Pre-Ship Rwiew

7. Subsystem PDR
8. Subsptem CDR
9. HC

10. Ec

ll. Hc&Ec
12. Standard Contractor Processes/
Procedures (Data Pkg. 14 days prior)
13. Once Per Launch Vehicle Desisr

A,4 - Approval/lnformation U/AR - Updae as Required HCiEC - Hardcopy/Electronic copy * - Review Copies



Contract Data Requirement List

DATA ITEM
SUBMISSION

LV-3.8-11 Mission Unique Design Review #l Package

Mission Unique Design Review #2PackageLV-3.8-12

LV-3.8-13 Launch Vehicle Component and Subsystem Test
Procedures

30 Days Prior to Use

LV-3.8-14 Launch Vehicle Component and Subsystem Test
Data Package

LV-3.8-15 Launch Vehicle Launch Sit; Integration Plan

LV-3.8-16 Launch Vehicle Pre-Installation Reviews Data
Package

LV-3.8-17 Final Loads Verification Review Data Package No Later Than
L -2 Months

LV-3.8-18 Launch Vehicle Launch Site Test Procedures ln Accordance with
EWR 127-l

LV-3.8-19 Integrated Spacecraft Handling Plan
No later Than

launch Site
Ops -2 Months

LV-3.8-20 Launch Vehicle Pre-Shipment Review (PSR)
Data Package

l. Contract Award
2. 75 drys after Contrrct Start Date
3. 30 dalts after Contract Award

4. 14 days prior to PDR
5. 14 drys prior to CDR
6. Sprcecraft Pre-Ship Rwiew

.7. Subs)ntem PDR
8. Subsptem CDR
9. HC

10. Ec

il. HC&EC
i 12. Standard Contractor Processes/

i Procedures (Data Pkg. 14 days prior)
I 13. Once Per Launclr Vehicle Dcsim

U/AR - Update as Required HC/EC-Hardcopy/Electroniccopy I t-ReviewCopies



Contract Data Requirement List

DATA ITEM

Launch Vehicle Countdown Procedures and

Deviations
LV-3.8-21

Launch Vehicle Launch Commit CriteriaLV-3.8-22

Senior NASA Management Mission Readiness

Review Data Package
LV-3.8-23

Pre-Payload Mate ReviewLV-3.8-24

LaunchReadiness Review &RR) Data PackageLV-3.8-25

LV-3.8-26 Launch Vehicle Post Launch Data Report

LV-3.8-29 Launch Operations Training Documentation

Notes: L Contract Award
2. 75 days afterContract Start Date

3. 30 days after Contract Award

4.

5.

6.

14 days prior to PDR
14 days prior to CDR
Spacecraft Pre-Sh ip Review

7. Subsystem PDR
L Subsystem CDR
9. HC

10. Ec

ll. HC&EC
12. Standard Contractor Processes/
Procedures (Data Pkg. 14 days prior)
13. Orce Per Launch Vehicle Design

A/l - Approval/lnformation U/AR - Update as Required HC/EC - Hardcopy/Electronic copy * - Revierv Copies



DATA ITEM DESCRIPTION 2. NUMBER PM-1.1-01

1. TITLE Program Status Reviews 3. DATE 8t26t97

4. DESCRIPTIONIPURPOSE

Provide management with a means for directing and monitoring the Project to ensure that the

Project effort is being properly controlled. To present accomplishments compared to planned

activities and recommendations on issues or concerns.

5. DATA REQUIREMENTS

Bi-Monthlv Prosram Status Review
The Program Status Review shall be rotated between the spacecraft contractor's facility (HSC),

GFE instrument contractor plants, and GSFC and shall include all aspects of the effort covered by

the contract. The Program Status Review documentation that shall be distributed to the attendees

at the review shall consist of the agenda, presentation material, including detailed back-up

material as needed, and documentation of action items and responses to action items, including

supporting data as needed.

The Program Status Review presentation shall include, but not be limited to the following
subjects:

a. Accomplishments since last review and open action items

b. Schedule
c. Technical issues and concerns
d. System and Subsystem status and activity
e. Current problems and anticipated resolution
f. Open contract items
g. Planned effort for next review period

h. Performance Assurance status

i. Outstanding Proposals
j. Milestone events depicting critical items of project status for the succeeding month

with a report on the previous months milestone events

k. Weight and power summary status

l. Subcontract Technical Performance
m. Business issues, including personnel changes

n. Launch vehicle/services and related activities status

Ouarterly Program Status Review
The contractor shall present a Quarterly Management Review to the GSFC Director, and

appropriate NASA and NOAA program management personnel. These reviews shall be

conducted alternately at GSFC and the Contractor's facility. The typical agenda items for these

reviews are indicated below.

a. Technical Performance and Implementation Status and Problem areas



DATA ITEM DESCRIPTION 2. NUMBER PM-1.1-01

1. TITLE Program Status Reviews (Cont) 3. DATE 8t26t97

DATA REQUIREMENTS - Cont.

Major Milestone Event Status and Problem Areas

Performance Assurance Status and Issues

Contracfual lssues

Subcontractor lssues

b.
c.

d.

e.

f:'*- 
"- "Aetioti 

IGm"SlAtitS**'
g. Launch Vehicle/Services and Related Activities

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCzuPTION 2. NUMBER PM- 1.1-02

I. TITLE Schedule Reports 3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

Schedule reports are used to plan, monitor, communicate status, and control all activities,

including pertinent resourcesand facilities, necessary to accomplish assigned tasks in compliance

with the GOES N-Q spacecraft statement of work (SOW)'

5. DATA REQUIREMENTS

Preparation Information :

The contractor's in-house schedule system shall provide the basis for reporting schedule status to

the NASA GOES project Office. ThE following schedule reports (in tabular form and electronic

media) shall be provided monthlY.

Master Logic Network and Master Schedule: A time phased schedule portraying all

significant events, activities, and milestones of the program' It reflects the overall

time allocated to meet specific requirements and establishes the ground rules for

implementing the total program. The master schedule shall summarize the

schedule data and status information contained in the intermediate level logic

network schedules and shall include baseline as well as actual/forecast start and

finish dates for all subassemblies, significant activities, events and milestones. A
master schedule bar chart, clearly depicting the critical path(s) and suitable for

view graph presentation to management, shall also be provided'

Intermediate Logic Network and Schedules: The logic network schedules are an

expansion of the master schedule and shall reflect all appropriate CWBS elements.

Intermediate Level Logic Network Schedules shall provide:

a. Sufficient detail to permit identification of the elements necessary for

overall accomplishment.
b. Time phase the work elements of the CWBS.

c. Identif niajor interfaces between project organizations, functional

departments, and associate contractors.

d. Esiablishcontrolled,intermediatemilestonestoadequatelymonitor

, progress.

e. For each task/activity, the baseline start and completion dates; the current

expected/planned start and completion dates, the number of work days

required to accomplish the task, and the amount of floaVslack in work days

foreach task, a unique activity identification number for each task, and a

task description.

r)

2)



DATA ITEM DESCRIPTION 2. NUMBER

Schedule Reports (Cont)

5. DATA REQUIREMENTS - Cont.

f. The critical path shall be derived from the intermediate level logic network

schedules.

an expanslon

of the intermediate level logic network schedules and shall reflect all cost account

plan activity (discrete effort only) schedules.

NASA directed change implementation schedules: Stand alone bar chart schedules

clearly identifying all tasks associated with implementing a specific NASA
directed change (design through incorporation of the directed change into

hardware, sofLware, firmware, and associated documentation). The change

schedule shall be provided by the contractor once, and then the changes shall be

incorporated into the detail, intermediate and master schedules.

Monthly schedule analysis narrative: The contractor shall submit a monthly
narrative report describing the overall schedule position of the GOES N-Q
spacecraft based on schedule float/slack analysis for each major
subsystem/subassembly/assembly and compare current month completion
date/float for that element with that of the prior month. The primary critical path

shall be explained along with possible work-around and/or schedule risk mitigation
plans being considered to maintain the schedule.

The contractor shall maintain a log book identiffing all schedule changes (task

additions, deletions, duration adjustments, changes to'logic, etc.) to the schedule

baseline documentation and shall provide this data to the NASA GOES Project

Office upon request.

4)

s)

6)

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER PM-l.t-03

1. TITLE GOES N Data Book 3. DATE 8t26197

4, DESCzuPTION/PURPOSE

This document is to provide an introduction to the GOES-N Spacecraft and mission. It shall

include a comprehensive overview of the satellite operational systems. It is intended to be used as

a quick reference guide.

,'

5. DATA REQUIREMENTS

This Data Book shall serve as a convenient desk top technicdl reference for people who work on

the GOES Program and those needing a satellite system overview. It should contain all general

characteristics of the missions, including at least the following types of information. The Data

Book shall be updated prior to the launch of each satellite.

1. Overview of the GOES Mission
2. Spacecraft Configuration & Design Concepts
3. Subsystem and Payload Instrument Descriptions

a. Structure Subsystem
b. Power Subsystem

Telemetry & Command Subsystem
Communications Subsystem
WEFAX and EMWIN data producVservices
Search & Rescue System
Data Collection System
Attitude & Orbit Control Subsystem
Propulsion Subsystem
Image Navigation &' Registration System
Imager Subsystem
Sounder Subsystem
Solar X-Ray Imager Subsystem
Thermal Control Subsystem

Operations Ground Support Equipment consisting of NTACTS, GTACS
and OATS .,

SEM Instruments Subsystem

Deployment Mechanisms
Launch Vehicle and Launch Network Description

Ground terminal facilities, such as the CDA Station, Space Environment Center,

etc.
Data Product Descriptions
Launch trajectory, orbit requirements, and ground station location(s)

Subsystem Technical Performance Summary Tables

c.
d.
e.

f.
g.

h.
i.

J.
k.
l.
m.
n.
o.

p.
q-

r.

4.

5.

6.

7.



DATA ITEM DESCRIPTION 2. NUMBER PM-1.1-03

I. TITLE GOES N Data Book (Cont) 3. DATE 8t26t97

5. DATA REQUIREMENTS - Cont.

This document is intended to be used as a reference guide and shall include top level block diagrams,

s_i'ppl'i|19d-s.c-h'ej4e1i9.9.,piclpql-.?.lsaI'l.dqer'4i.v-e_9x'gtgqe!l-qrq-qui!-ab!.e{o-tp-ub]!'9'di!!

6. SPECIAL PREPARATION INSTRUCTIONS

The format and content of the GOES I-M Data Book can be used as a guide for preparation of the

GOES-N Data Book



DATA ITEM DESCzuPTION 2. NUMBER PM-1.3-01

1. TITLE Configuration Control Board (CCB) Documentation 3. DATE 8t26t97

4. DESCzuPTION/PURPOSE

To permit visibitity of all changes in configured items (CIs) and controlling documentation
proposed by the contractor.

,!p

5. DATA REQUIREMENTS

The contractor shall prepare and submit the CCB agenda and data packages. The CCB agenda

shall include the date, time, location, subject, sponsor, and change control number of the items to

be reviewed by the board. Data packages shall be attached for each change with the precise

format and content that will be reviewed be the contractor's board. The data packages will
contain all relevant background material (including written agreements and memos between the

Government and the contractor) and complete technical supporting analyses.

For the purpose of this DID, the term CCB shall mean the contractor's program-level CCB and

any sub-board which is empowered to authorize the final disposition of an engineering change.

The contractor shall prepare and submit CCB minutes. These minutes shall include the date, time,

location, item subject, change control number, and CCB disposition of the changes reviewed. A
list of actions generated from the CCB for each change and the date it is to be completed must be

included in the minutes. For approved changes, the change classification and effectivity shall also

be specified. When changes are disapproved, a reason(s) shall be included.

6. SPECIAL PREPARATION INSTRUCTIONS



2. NUMBERDATA ITEM DESCRIPTION

ECPs, Deviations and Waivers

4. DESCRIPTION/PURPOSE

To facilitate the configuration control of system design changes.

5. DASA RE_QUI_B-EMENTq

The contractor shall prepare and submit all Class I Engineering Change Proposals (ECPs) in

accordance with MIL-STD-}/3. When an interface control document change proposal is

generated by a GFE instrument contractor, the S/C contractor shall review the change, recommend

the action to be taken (i.e., approval/disapproval) and submit it to NASA as a Class I ECP' ECP

forms Dcl6g2and OitOg2-i shall apply. In addition to the change description, the ECP shall

contain sufficient information in the form of attachments, drawings, test results, etc., to allow

NASA to evaluate the total impact of the proposed change. NASA may direct the contractor to

prepare ECPs under the "changes" clause of the contract. The contractor shall also submit all

Class II changes for NASA review.

The contractor shall use the block of numbers between 6000 and 6999 to identiff the Engineering

Change Proposals (ECP's) that are prepared for submittal to GSFC.

For the purposes of this DID, a Class I ECP is a change that:

Affects any NASA Contract specification or interface requirement.

Affects schedules of end item deliverables to the GOES Project.

Impacts Government Fumished Equipment.

Affects configuration to the extent that changes would be required to prior

deliverables in order to maintain specified performance.

Waivers and deviations shall be handled in accordance with MIL-STD-973.

b.

c.

d.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER PM-1.3-03

I. TITLE Engineering Drawings and Change Notices 3. DATE 8126t97

4, DESCRIPTION/PURPOSE

To provide layouts and engineering drawings
evaluations, operations, and maintenance.

to serve as the basis for technical discussions,

5. DATA REQUIREMENTS

The contractor shall submit engineering drawings used to procure, manufacture, assemble,

integrate, and test the satellite down to the Configuration Item (CI) level. Lower level drawings

will be provided upon request. Drawings that are used to maintain and control S/C interfaces

shall also be provided. Included in this engineering drawing package shall be all reference type

drawings trr"h ur layouts, schematics, diagrams, etc. Sketch type drawings shall not be used.

lnterface control drawings and applicable spacecraft layouts shall include the stowed, extended,

and critical intermediate positions of the moving mechanical assemblies and deployables with

respect to fields of view and surrounding structure, components or other hardware. All drawing

changes and change notices are included under this requirement.

An indentured drawing list (including drawings from subcontractors) shall be provided to NASA'

An explanation of company procedures for locating drawings in this package shall be provided

with this list.

All engineering drawings shall be prepared in accordance with the contractor's core level drawing'

requirements manual *d rtrutt be made available to NASA personnel via the contractor's

electronic data distribution system. Drawings not available in electronic format may be submitted

in hardcopy or DAC format.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER PM-1.3-04

1. TITLE Hardware/Software Confi euration Management Plan 3. DATE 8126197

4. DESCzuPTION/PURPOSE

Defines the contractor's configuration management system (including policies and procedures)

that will be implemented for the GOES N-Q spacecraft project.

5. DATA REQUIREMENTS

Preparation information:
The contractor's hardware/software configuration management plan shall be prepared in

accordance with the requirements of MIL-STD-973 (Military Standard Configuration

Management). This plan shall describe in detail all configuration management processes,

methods, and procedures the contractor intends to use on the GOES N-Q spacecraft project. This

plan shall describe how hardware and software configuration management is accomplished and

how consistency between product definition, the product's configuration, and the configuration

management records is achieved and maintained throughout the applicable phases of the product's

life cycle by the contractor.
The configuration management plan shall describe the contractor's approach, methodology and

application of configuration management principles and practices and shall include the following:

l. General product definition and scope

2. Description of configuration management activities and procedures for each of the

fo I lowing confi guration management functions :

a. Configuration planning and management

b. Configuration Identification
c. Configuration Change Management
d. Configuration Status Accounting
e. Configuration Verification and Audit
f. Configuration Management of digital data

3. Organization, roles, responsibilities and resources

4. Definition of terms
5. Programmaticandorganizationalinterfaces
6. Deliverables, milestones, and schedules

7. Subcontract flow down

6. S PECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER PM-1.3-05

I. TITLE Confi guration ltem Identification List 3. DATE 8t26197

4. DESCRIPTION/PURPOSE

To establish a structure for controlling the configuration of the spacecraft and ground segment by

identifying all Configuration Items (CIs) and Computer Software Configuration Items (CSCIs)

used on the program and correlating those CIs/CSCIs to their Specification and test requirements

documents.

5. DATA REQUIREMENTS

The contractor shall prepare and submit a Configuration ltem Identification List (CIIL) which

identifies all CIs and CSCIs. This Configurationltem ldentification List shall conform to the

following:
a. The Conhguration ltem tdentification List shall be organized and broken down as

follows:
1) All sYstem level CIs and CSCIs'

Z) All subsystem level CIs and all CIs/CSCIs within each subsystem.

b. For each CI listed, the following information shall be provided:

l) Assigned CI Number.
2) The CI toP drawing number.

3) The CI nomenclature.
4) The applicable specification number' For those CIs

not governed by a specification, the word "NONE"

shall be entered in this column.

5) Acceptance test procedure number and, if
qualification tested, the qualification test procedure

number. If the CI is neither acceptance nor

qualification tested, the functional test procedure

number should be entered in this column'

For each CSCI listed the following information shall'be provided:

Assigned CSCI Number
The CSCI nomenclature.
The applicable specification number. For those

CSCIs not govemed by a specification, the word

"NONE" shatl be entered in this column'

Acceptance test procedure number and, if
qudihcation tested, the qualification test procedure

number. If the CSCI is neither acceptance nor

qualification tested, the functional test procedure

number should be entered in this column'

d. This list shall be prepared in the contractor's format'

l)
2)
3)

4)

6. S PECIAL PREPA,RATION TNSTRUCTIONS



,t
4. DESCRIPTION/PURPOSE

The External Independent Readiness Review (EIRR) will be held at the spacecraft and launch
vehicle contractor's facility prior to the launch of each satellite. The purpose of the review is to
have an independent panel of experts review the launch readiness of each satellite and launch
ve-hicle

5. DATA REQUIREMENTS

The contractor shall prepare and prdvide an in-depth review of each satellite and launch vehicle
prior to launch. The review team shall also perform a readiness review of the launch support
network, launch and post launch activities and the planned test plans and procedures.

The review requirements are described in the 5-415-27 document, titled "Program Review
Requirements for the GOES-N Program".

6. SPECIAL PREPARATION TNSTRUCTIONS

DATA ITEM DESCRIPTION 2. NUMBER PM-1.3-06

I. TITLE External Independent Readiness Review (EIRR) 3. DATE 8t26t97



DATA ITEM DESCRIPTION 2. NUMBER sE-2.1-01

1. TITLE System Concept Review Data Package 3. DATE 8t26t97

4. DESCzuPTION/PURPOSE

The SCR is held to assure that the objectives and requirements of the spacecraft being designed

are understood and that the proposed approach will meet these requirements. The emphasis

should be on the require-.ntt, ho* they flow down, the proposed design concept and the

definition of the *ujor system interfaces. Detailed interfaces are a part of a later review.

The output of the SCR is a baseline design subject to the closure of any action items resulting

from the review.

5. DATA REQUIREMENTS

The SCR data package shall contain the following minimum material.

a. Mission/Spacecraft Design Objective
b. Payload Instrument Requirements
c. Constraints
d. Technical/Performance Requirements
e.
f.
o

h.
i.
j.

Organizational Interfaces
Technical Interfaces
System Drivers
Safety Considerations
Risk Areas
Proposed Design Approach
i. System Design
ii. Mechanical
iii. Electrical
iv. Thermal
v. Software
Ground Support EquiPment
Operations
Planned Test Program
Specification and Drawing Trees
Mass Properties RePorts
Power Profile Report
Singte Point Failure Modes
Sff;gt"unding plan for spacecraft and GFE instrumentpower *d,-tlqllllf"t
RpptouJh for ach'ieving/maintaining compatibility with Atlas and Delta launch

vehicles families

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sE-2.1-02

1. TITLE Preliminary Design Review (PDR) Data Package 3. DATE 8t26197

4. DESCRIPTTON/PURPOSE

The PDR is the first major review of the detailed design and is normally held prior to the

preparation of formal disign drawings. The PDR is held when the design is advanced sufficiently

to begin some bread board testing and/or the fabrication of design models. Detail designs are not

g{p-ected qt lhiq liglg --b-u1 lyg!9p--glgingg{!9g:1,9-l9ul*c--e.allocations and design analyses are

;,ilit"d 6 o"n"rrtiut" ;o*ptffi;;ii6Gqinr;nien6.-A piesentation of'ffie Gdign and--
interfaces by means of block diagrnms, signal flow diagrams, schematics, logic diagrams, error

budgets, linl margins, first interiace circuits, packaging plans, configuration and layout sketches'

*ulyr"r, modeling and any early results are required. Supporting data and analyses for

meclanical, power, thermal, and electronic design: load, stress, margins, reliability assessments,

should be shown. Software requirements, design, structure, logic flow diagrams, Central
processing Unit (CPU) loading, design language and development systems need to be specified'

parts selection, de-rating criteiia, and radiaiion hardness, are an important part of the PDR' The

identification of single loint failure modes need to be assessed as well as critical design areas

which may be life limiting. Robustness of the selected design needs to be shown.

The pDR review process is intended to serve as an interim step in the design process where the

government and the contractor agree that the design is proceeding as planned'

5. DATA REQUIREMENTS

The Preliminary Design Review Package should address the following minimum items:

payload lnstruments and Payload Communications Systems/Technical Objectives,

Requirements General Specifi cation

Closure of Actions from Previous ReviedChanges since the last review

Performance Requirements
System-Level Error Budgets, including error allocations to subsystem and

components
Data rates, Telemetry List, Command List' EMVEMC

Interface Requirements
Mechaniial/Structural Design, Analyses, and Life Tests

Electrical, Thermal, Optical/Radiometric Design and Analyses

Software Requirements and Design

Ground Support EquiPment Design

System Performance Budgets

Design Verification, Test Flow and Calibration/Test Plans

Mission and Ground System Operations 
,

Launch Vehicle Interfaces and Drivers
Parts Selection, Qualification, and Failure Mode and Effects Analysis (FMEA)

Plans

a.

b.
c.

d.

e.

f.
g.

h.
i.
j.
k.
t.

m.
n.
o.



t
5. DATA REQUIREMENTS - Cont.

P.:

q. Safety, Quality Control, Reliability and Redundancy

r. Materials and Processes

s. Acronyms and Abbreviations
t. Specification and Drawing Trees

u. Mass Properties Report
v. Power Profile Report 

.

w. Single Point Failure Modes
x. Requirements Traceability Matrix
y. GFE Instrument lnterface Design, including analyses supporting design choices

z. System grounding plan for spacecraft and GFE instrument power and signal lines

aa. Compatibility with Atlas and Delta launch vehicle families

6. SPECIAL PREPARATION INSTRUCTIONS

DATA ITEM DESCRIPTION 2.

NUMBER
sE-2.1-02

I. TITLE Preliminary Design Review (PDR) Data Package
(Cont)

3. DATE 8t26t97



DATA ITEM DESCRIPTION 2. NUMBER sE-2.1-03

I. TITLE Critical Design Review (CDR) Data Package 3. DATE 8t26t97

,,$

4. DESCzuPTION/PURPOSE

The CDR is held near the completion of the engineering model (if applicable) and bread board
development stage. This should be prior to any design freeze and before any significant
fabrication activity begins. The CDR presents a final detailed design using substantially
eompleted drawings, analyses and bread.board/engineering model..evaluationtesting-to. show.that ,,- -

the design will meet the final performan'ce and interface specifications and the required design
objectives. The CDR should represent a complete and comprehensive presentation of the entire
design. It should present the final design and interfaces by means of block diagrams, power flow
diagrams, signal flow diagrams, interface circuits, layout drawings, software logic flow and timing
diagrams, design language, modeling results, bread board and engineering model test results and
changes required to the design presented at the PDR. Final estimates of weight, power, and
volurne are to be presented. Final calculations for mechanical loads, stress, torque margins,
thermal performance, radiation design and expected lifetime are to be presented. Final software
requirements and updated system performance estimates should also be presented. Parts
selection, de-rating criteria and screening results, calculated reliability and the results of a Failure
Modes and Effects Analysis (FMEA) are to be presented. The CDR should include all of the
items specified for a PDR, updated to the final present stage of development process, plus the
additional data requirements described below in title block 5.

Completion of the CDR and resolution of all the action items generated by it constitutes the
baseline design for the item to be built. Drawings are released and formal configuration control
begins no later that the date of the CDR.

5. DATA REQUIREMENTS

't
The Critical Design Review Package should address the following minimum items.

a. Evolution and Heritage of the Final Design
b. Combined Optical, Thermal, and Mechanical Budgets or Total System

Performance
c. Closure of Actions from the Previous Review
d. Interface Control Documentg
e. Final Implementation Plans including: Engineering Models, Prototypes, Flight

Units, and Spares

Engineering Model/Breadboard Test Results and Design Margins
Completed Design Analyses

Qualification Test Plans
Launch Vehicle Interfaces
Ground Operations
System Safety
Reliability Analyses results: FMEA, Worst Case Analysis, Fracture Contro

f.
g.

h.
i.
j.
k.
l.



DATA ITEM DESCRIPTION 2. NUMBER sE-2.1-03

1. TITLE Critical Design Review (CDR) Data Package (Cont) 3. DATE 8t26/97

5. DATA REQUIREMENTS - Cont.

Problem Areas
Schedules

..Qp94--Ilemg
Specification and Drawing Trees

Mass Properties Report
Power Profile Report
Single Point Failure Modes
Requirements Traceability Matrix
GFE Instrument Interface Design, including analysis supporting design choices

System-Level Error Budgets, including error allocations to subsystems and

components
System grounding plan for spacecraft and GFE instrument power and signal lines

Compatibility with Atlas and Delta launch vehicle families

m.
n.

-Q'.. -

p.

q.

r.

s.

t.
u.
v.

w.
x.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sE-2.1-04

I. TITLE Mission Operations Review (MOR) Data

Package

3. DATE 8t26197

4. DESCRIPTION/PURPOSE 
| ;ir?.

The spacecraft contractor shall support the government in preparing and presenting the MOR' I Moo cs

The MOR is the first of the two reviews which concentrate on the ground system and flight

operations preparations. All mission-oriented operations will be addressed including payload

instrument and communications systems, spacecraft and ground systems operations. The overall

design and status of the ground system is reviewed to assure that the requirements for spacecraft

paynaO aata arid Spacecraft operations support and- for data processing' and' anatysis support. are

understood and that the propoied approach will meet the requirements. The operational interfaces

between the ground system and flight system will be reviewed with respect to proper system

engineering of operational trade-offs, signal link margins, constraints, and modes of operation

including *f" *td"r. Mission integration of pre-launch test planning including all planned tests

betweenlhe flight segment and the ground system will be reviewed. The relationship between

planned grounJ systern software releases/capabilities and planned tests with the flight segment

will be included. The plans and status for flight operations team and science operations

preparations will be presented.

The mission operations review should occur prior to significant integration and test of the flight

system and ground system.

All data requirements shall be addressed in the GOES-N MOR. Only delta changes affecting

these data requirements shall be addressed in the GOES O-Q MOR'

5. DATA REQUIREMENTS

The Mission Operations Review Data Package should address the following minimum items'

a. Objectives
b. Overall Schedule and Status including: Documentation (i.e. spacecraft operations

concept, ground system requirements, flight operations and contingency plans and

Interface Control Documents)
Closure of action items from previous reviews (e.g', Project-unique ground system

reviews)
Mission, Payload Instruments and Communications Services, Spacecraft, Flight

Software, and Ground System Overviews

Flight Software Maintenance Approach

Flight Operations Team build up and Training Plans
pre-taunctr Test Ptans including: RF and Project Operations Control Center

(POCC) Compatibility Tests, Data Flow and End-to-End Tbsts, Simulations and

exercises, Launch Site and Pad Tests

Launch and early orbit overview including deployment activities and coverage

In-orbit Checkout Overview
Project Database and Procedure Development I

Spacecraft and Instrument Operations Constraints

CCR
4226C
MOD 49

c.

d.

e.
'f.

otf'

h.
i.
j.
k.



DATA ITEM DESCRIPTION 2. NUMBER sE-2.l-04

1. TITLE Mission Operations Review Data Package (Cont) 3. DATE 8t26197

5. DATA REQUIREMENTS - Cont.

Spacecraft Subsystem Level Activities
Mission Planning and Scheduling
On-board Data Memory Management
Re4l;!!ry9 Opgrallonq igclqdir-rg: tl-gafth 4{ $fety $9pi_1,og!qg, lafe M_q4e Op"11!!qg
Trend Analysis Plans including Reports and Archiving
Science Operations Planning, Data Processing and Analysis
Ground System Requirements and Development Status
Mission Readiness Testing
Preliminary List of all Launch Critical Facilities and Functions
Issues and Concerns
Specification and Drawing Trees
Mass Properties Report

.Power Profile Report

6. SPECIAL PREPARATION INSTRUCTIONS

'



DATA ITEM DESCRIPTION 2. NUMBER sE-2.1-05

I. TITLE Pre-Environmental Review (PER) Data Package 3. DATE 8t26197

4. DESCzuPTION/PURPOSE

The PER is required prior to the start of formal environmental testing. The purpose of the PER is

to evaluate the plann-d test/calibration program and test flow to assure that it meets the program

needs and to assure that a proper baseline of performance of the spacecraft to be tested has been

established, and the ,pu.".ruft is ready to begin a qualification test program to demonstrate end-

fo:end of syitem peifonnaiiod'Arpeifttfmancoliens; waivers;aetion irems;matfonction"reports---

and open iiems should be closed or dispositioned. Could-Not-Duplicate (CNDs) items should not

be closed and their discussion or risk assessment should include what fault tree was done, possible

causes, testing/on-orbit impacts, as well as "can we see it" in the follow-on test phases. The test

verification matrix, including measurement tolerances, stimuli, contamination control, and results

from the Comprehensive Performance Test (CPT) should be discussed along with the final results

of any life tests. Failure free operating time on the item to be tested should be presented'

Following a successfully completed PER and the close-out of any remaining items, the hardware

is ready to begin its environmental qualification or acceptance test program'

5. DATA REQUIREMENTS

The PER Data Package should address the following minimum items.

a.

b.
c.

d.
e.

f.
g

h.

i.

j.
k.
l.
m.
n.

o.

p.
q.

Changes since the Critical Design Review
Program Status and General Test Readiness

Test Plans and Procedures

Test Obj ectives/Conditions/Levels/Confi guration

Test Facilities and Certification
Test Fixtures and Support Equipment
Instrumentation
Success/Abort Criteria
Test Flow including: Calibration, Number of Thermal/Vacuum Cycles, where the

CpTs will be perfoimed and thermal analysis showing that thermal test objectives

can be met, and length of time required for transitions'

Compliahce with or Status of Test Verification Matrix
Schedule
Documentation Status

Functional and Environmental Test History of the Hardware

Product Assurance and SafetY

Previous Anomalies, Deviations, Waivers, and their resolution

Identification of Residual Risk Items

Open Items and plans for close-out I



DATA ITEM DESCRIPTION 2. NUMBER sE-2.1-05

I. TITLE Pre-Environmental Review (PER) Data Package

(Cont)
3. DATE 8t26t97

5. DATA REQUIREMENTS - Cont.

r. Final Calibration
s. Mass Properties Report
t. Power Profile Report

SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sE-2.1-06

1. TITLE Pre-Shipment Review (PSR) Data Package 3. DATE 8126197

4. DESCRIPTION/PURPOSE

The PSR occurs prior to the shipment of the spacecraft to its destination. The purpose of the PSR

is to assure the design of the spacecraft has been validated through the environmental qualification

and/or acceptance test program, that all deviations, waivers and open items have been

9a!iq_facto_q!!y di9p,o-s!t!919_d and !h{the spacg_9dr {9ng wlth ul|-!!"-rylyi::{9:::1,:ffi9}
otefiiid ptdedu6i; etC., is ;etdt foi ihipm6nt. Ttie-iiiStiiif of stSGm iesfing, alignm6i{t;* 

*-

calibration and end item performance are to be demonstrated and documented. The solutions to

all problems encountered during the environmental test and validation program and the solution

rationale are to be presented.

Satisfactory completion of the pre-shipment and the close-out of any actions from the review

indicate the item is ready for shipment.

5. DATA REQUIREMENTS

The PSR Data Package should address the following minimum items.

a. Any rework/replacement of hardware, regression testing, or test plan changes

should be highlighted during the test flow discussions

Compliance with the test verification matrix
Measured Test Margins versus Design Estimates
Demonstrate Qualifi cation/Acceptance Temperature Margins

Any data which has been trended to identiff compliance with specification should

be presented, especially if there has been a change or drift to the trend.

Total failure-free operating time of the item
Could-Not-Duplicate failurei should be presented along with assessment of the

problem and the residual risk that may be inherent in the item

Project assessment of any residual risk
Shipping Containers, Monitoring/Control Plans and Mode of Transportation

Ground Support Equipment Status

Post Shipment Plans
Launch Preparation Plan
Identification of all approved satellite waivers

Post Storage Data

b.
c.

d.
e.

f.
g.

h.
i.
j.
k.
l.
m.
n.

t6 SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sE-2.1-07

I. TITLE Flight Operations Review (FOR) Data Package 3. DATE 8t26t97

4. DESCzuPTION/PURPOSE

The spacecraft contractor shall support the govemment in preparing and presenting the FOR.
The FOR is held near the completion of pre-launch testing between the flight segment and the
gl-o'uld-sy.s-te4.--'Thep.l.ans-fq*r'*fna'!end:t.o._..e4dt9s.tjngand..simulaI-rptNw-ill.b"e-"rev

of previous testing will be included (i.e discrepancy summary, network compatibility assessment,
training status, etc.). The final launch, orbital operations, and checkout plans will be presented.

5. DATA REQUIREMENTS

The FOR Data Package should include all of the items specified for an MOR, updated to the
present stage of progress, plus the following additional items:

| fia,;

t
a.

b.

c.

d.
e.

f.

Closure of actions from the MOR
New requirements and changes in plans
Test result summaries including contractor's assessment of the criticality of open
problems
Work remaining including tests, simulations, and closure of problems
Personnel location for launch and early orbit and in-orbit checkout including
Project Offrce, Operations, and Spacecraft Subsystem expert personnel
Contingency procedures, development and verification/validation status

6. S PECIAL PREPARATION INSTRUCTIONS

,t



,t
4. DESCRIPTION/PURPOSE

The Spacecraft LRR assesses the overall readiness of the mission and is normally held three days

prior to a scheduled launch. It is a review of the total system to support the flight objectives of the

mission. It is a review of the flight hardware and software, the launch vehicle, all the ground

*pp"rt iiStemi, and ilie Hnnch and oibital bpeiations"foi theif feadiiiess-tdsiippblt the'hrneh.-*--

The review is to cover all the activity since the Pre-Shipment Review and the Flight Operations

Readiness Review, the closure of any actions from those reviews and a summation of all testing

and launch operations plaruring and rehearsals to the present. Any open items and residual risks

are to be presented at this time. Closure of this review and any actions generated from the review

indicate the mission is ready for launch.

5. DATA REQUIREMENTS

The Spacecraft LRR Data Package shall include the following minimum material:

Summary of launch base test activities and satellite processing

Finat mass properties including spacecraft launch weight, i.e. dry s/c weight and

propellant weight

6. SPECIAL PREPARATION INSTRUCTIONS

The spacecraft LRR is conducted prior to the integrated Spacecraft/I-raunch Vehicle LRR, NASA

GSFC is the chair of the spacecraft LRR.

a.

b.

ut

DATA ITEM DESCRIPTION 2. NUMBER sE-2.I -08

I. TITLE Spacecraft Launch Readiness Review (LRR)
Data Package

3. DATE 8t26197



DATA ITEM DESCRIPTION 2. NUMBER sE-2.1-09

I. TITLE Pre-Storage Review (PSTR) Data Package 3. DATE 09t10/98

4. DESCRIPTION/PURPOSE

The PSTR occurs prior to the storage of the spacecraft; if required. The purpose of the PSTR is to
assure the design of the spacecraft has been validated through the environmental qualification
and/or acceptance test program, that all deviations, waivers and open items have been
saJis"f-apto-.rily disp--qsition-e,-d.and that.the spaccaraft, alongw-ith allthe required documentation * " -.-.--
operation procedures, etc., is ready for storage. The results of system testing, alignment,
calibration and end item performance are to be demonstrated and documented. The solutions to
all problems encountered during the environmental test and validation program and the solution
rationale are to be presented.

Satisfactory completion of the pre-storage and the generation of a mutually agreeable action item
closure plan.

5. DATA REQUIREMENTS

The PSTR Data Package should address the following minimum items.

Any rework/replacement of hardware, regression testing, or test plan changes
should be highlighted during the test flow discussions
Compliance with the test verification matrix
Measured Test Margins versus Design Estimates
Demonstrate Qualifi cation/Acceptance Temperature Margins
Any data which has been trended to identiff compliance with specification should
be presented, especially if there has been a change or drift to the trend.
Total failure-free operating time of the item
Could-Not-Duplicate failures should be presented along with assessment of the
problem and the residual risk that may be inherent in the item
Project assessment of any residual risk
Storage Containerp, Monitoring/Control Plans
Identification of all approved satellite waivers

CCR
4226C
MOD
49t a.

b.

c.

d.
e.

f.
g.

h.

i.
j.

6. SPECIAL PREPARATION IN STRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sE-2.2-01

1. TITLE GFE Instrument Interface Documentation 3. DATE 8126197

4, DESCzuPTION/PURPOSE

This document will be used to define the Spacecraft contractor's electrical, mechanical and

thermal interface to the GFE instruments.

5. DATA REQUIREMENTS

The contractor shall prepare the GFE lnstrument Interface Documentation for each GFE

instrument that contains the following minimum material.

a. Provide a document that describes the circuits that are used by the spacecraft

contractor and the GFE instrument contractor for all electrical signals between the

spacecraft and GFE instruments.
The interface document shall also describe all the power grounds and signal return

compatibility between the S/C and the GFE instruments.
Define the mechanical, thermal, and INR interface with each GFE

Instrument.
Define the ESD protection and radiation shielding provisions for the GFE

instruments.
Define the contamination environment the spacecraft generates in the vicinity of
the instrument thermal and optical surfaces.

Any other ICD relevant information.
Definition of the spacecraft GSE to instrument GSE interface for all GSE

components.

b.

c.

d.

e.

f.
g.

6. SPECIAL PREPARATION INSTRUCTIONS

Information will be incorporated into the GFE instrument ICD's.

t



DATA ITEM DESCRIPTION 2. NUNIBER sE-2.3-01

1. TITLE System Requirements Traceability Database 3. DATE 8t26/97

4. DESCRIPTION/PURPOSE

The GOES System Requirements Traceability Database shall maintain all functional, allocated,

suballocated, derived, and detailed design requirements. The database shall be used for generating

a requirements traceability report.

5. DATA REQUIREMENTS

In order that clear accountability of the GOES requirements traceability is accomplished, the

contractor shall establish a requirements traceability database. This database shall be used

throughout the program analysis, definition, design, implementation, testing, integration and

verification phases. The "database" shall capture all system and subsystem level requirements

starting with the allocation of each of the requirements given in S-415-22 Performance

Specification and the GFE instrument ICD's. Component level requirements shall be traced when

required to satisfr a NASA approval document.

The database shall be maintained and kept current on a working level basis. It shall provide the

source for the design requirements at the system, subsystems, and segments, including any

subcontracting organizations.

The database shall be available for electronic delivery upon the request of GSFC.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sE-2.4-01

I. TITLE Performance Verifi cation Plan 3. DATE 8t26t97

4, DESCzuPTION/PURPOSE

Provide a description of the system performance and verification test program, and describe the

specific tests and/or analysis that will collectively demonstrate that the hardware/software
complies with the performance requirement described in S-415 -22, and the GFE instrument
ICD's.

5. DATA REQUIREMENTS

This plan shall identify the test plans and analyses to be performed at each level of assembly in
system, subsystem through fully integrated s/c and SSGS, to demonstrate that the system
(hardware and software) meets its performance and environmental requirements. The plan shall
identiff, where applicable, the combination of tests and analyses to be used to verify each
performance and/or environmental requirement and whether verification is conducted on test
modules or flight hardware/ software. Included should be descriptions of functional
measurements planned at the component, subsystem, integration and system level as well as

descriptions of methods planned to make the measurements.

Also, this plan shall include a description of when and how frequently all redundant components
and cross-strapped paths will be tested during each environmental test activity. In addition, a list
of performance parameters, by subsystem, shall be identified that will be used for monitoring data
trends during qualification and acceptance test programs. The plan shall provide the following
contents as a minimum:

Performance Verification Matrices (PVM) which map performance and design
requirements/parameters ag4inst the verification methods, to include the level of
verification, test procedure reference and, when applicable analysis documents to
prove compliance with the system specifications. The Performance Verification
Plan (PVM) shall be deliverable in both electronic database and in hardcopy
format as a separ4te volume of the PVP.

l. A "requirement sort" of the matrices will report all of the verifications
attributable to a specific requirement, which can be evaluated for the
comprehensiveness of the verification set.

2. A I'verification sort" will report all of the requirements attributable to the
verification that will indicate to the verification planner the exact objectives of
any specific verification (the requirements to be verified).
3. Both of these sorts of the matrices will be available r.vithin the electronically
delivered version of the CDRL. For example, a specific sort of "verification type

= test - and - level: system" will list all system level tests. Specific sorts shall
be available on request.

the
ccR4226C,
MOD 49
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DATA ITEM DESCRIPTION 2. NUMBER sE-2.4-01

I. TITLE Performance Verification Plan (cont) 3. DATE 8t26/97

b.

c.

d.

e.

Detailed test flow sequence charts showing sequence of development and

subsystem testing, including integration and qualification/acceptance activities for
components, subsystem, spacecraft, GFE instruments, the SEM instruments, and 

1 ccR

the INR system (i.e., spacecraft and SSGS). | 1?11c
I tvtoo +o

eomponent [,ifcTest Plans that describe'thstestarticle configurationand-how"----"--
specification life requirements will be verified. These Plans apply to all
component hardware to be life tested and should describe details such as

instrumentation monitoring, facility control sequences, test article functions, test

parameters, quality control checkpoints, pass/fail criteria, data collection, reporting
requirements, and safety and contamination control provisions.

Plan for the verification of all previously flown and qualified hardware, including
identification of additional verifications required.

An environmental test plan that documents the spacecraft contractor's approach for
qualification and acceptance tests. It is intended to provide general test philosophy

and an overview of the system-level environmental testing to be performed to
demonstrate adequacy of the spacecraft for flight (e.g. static loads, vibration,
acoustics, shock, etc.) It should include test objectives, unit under test,

configuration and general test methods.

End-to-End System and Compatibility Test Plans that describe the tests to be

performed to veriff that the entire spacecraft system (end-to-end) meets

performance requirements that are described in paragraph 3.6.2 of the S-415-23

Statement Of Work. This document shall provide details on how the fully
integrated system will be tested in an executable system configuration (End-to-

End), the sequence and schedule of the test flow, and it shall include a verification
matrix. The plan also describes the test facilities and support resources needed for
this test.

Plan for certification for spacecraft and GFE instrument handling equipment.

A list of performance parameters by subsystem shall be identified that will be used

for monitoring data trends dirring the spacecraft qualification and acceptance test

programs.

Provide the test plan, test sequence, and a description of the tests and activities that

will be performed at the launch site.

Provide the descriptions for tests that are identified in the performance verification
matrix.

oD'

h.

j.(t



DATA ITEM DESCRIPTION 2. NUMBER sE-2.4-01

I. TITLE Performance Verification Plan (Cont) 3. DATE 8t26t97

For the INR system, provide a description of the pre-launch test

philosophy/approach that will be used to confirm performance and interface

compatibility with the ACS, Imager and Sounder Instruments, and the SSGS.

Include a discussion of the INR Performance Evaluation System and the planned

application for testing. Also include use of the Wide Field of View Collimator
(wFC),

Describe the proposed ESD qualification test plan that will be used at the

component and spacecraft levels of assembly.

Provide the post-launch test plan that will be followed prior to spacecraft

engineering hand-over (24 days) to the government

Provide the recommended test plan that the govemment will perform during the

PLT phase.

1. Describe the recommended test plan for each s/c subsystem that will
characterize its baseline in-orbit performance.

2. Describe the recommended plan for testing the primary, redundant and/or cross-

strap signal paths and equipment.

3. Provide a recommended post-launch INR test approach describing the tests to

be performed by NASA to initialize and/or characterize INR on-orbit performance

and the interval required between calibrations. Test groups may be used in lieu of
test plans for each required INR calibration and/or initialization procedure to

provide a clear overview of the overall procedure. Each test plar/group presented

above shall contain the number of times the test is expected to be performed to

characterize each calibration and/or the interval required between calibrations, and

recommendations for when the test should or be done (e.g., seasonally, time of
dav).

Spacecraft-level thermal balance and thermal test profiles.

6. SPECIAL PREPARATION INSTRUCTIONS

k.

m.

,t



t
4. DESCzuPTION/PURPOSE

Provide technical requirements and approach for demonstrating that each flight and ground

hardware and software item complies with its performance requirements.

5. DATA REQUIREMENTS

This specification shall include, as a minimum:

Environmental test specification requirements
L Standard conditions for all test areas (temp., humidity, cleanliness)

2. Qualification and acceptance test temperatures (incl. uncertainties)

3. Shock test requirements
4. Radiation levels
5. Acoustic excitation levels
6. Qualification and acceptance vibration test levels

7. Electromagnetic test levels
Thermal and thermal vacuum test profiles for all components'

Item moved to SE-2.4-01 (n).

Deleted
Performance parameter accept/reject criteria witl be covered in the detailed test

procedures for each component which is not part of this DID.
Measurement tolerances for weight, center-of-gravity and moments-of-inertia.

b.
c.
d.
e.

DATA ITEM DESCRIPTION 2. NUMBER sB-z.4-02

I. TITLE Performance Verifi cation Specifi cation 3. DATE 8t26t97

6. SPEbIAL PREPARATION N{bTNUCTIONS



t
4. DESCzuPTION/PURPOSE

The Spacecraft Design Specification shall delineate the contractor's design for the GOES
Spacecraft. It shall establish the top level design and interface specification(s) placed on the
Spacecraft in response to the NASA Specification, 5-415-22, andthe GFE instrument ICD's.

DATA ITEM DESCRIPTION 2. NUMBER sE-2.4-03

I. TITLE Spacecraft Design Specifi cation 3. DATE 8t26t97

,t

5. DATA REQUIREMENTS

In order to assure that the contractor is performing in accordance with the Statement of Work
and Specifrcations, the contractor shall provide a Spacecraft Design specification that will be
irsed by the contractor to direct the development of the entire Spacecraft. The lower level
System and Subsystem level specifications shall be directed and controlled by the Spacecraft
Design specification. The specification shall divide and allocate the design responsibilities and
interfaces between all of the elements of the spacecraft.

6. SPECIAL PREPARATION INSTRUCTIONS

The contents of the Spacecraft Design Specification should be in accordance with MIL-STD-
490, or the contractor's equivalent format.

t



1",'

DATA ITEM DESCzuPTION 2. NUMBER sE-2.4-10

I. TITLE Systems Verification Review 3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

The contractor shall convene a System Verification Review (SVR) to present the

performance verification plan (SE-2.4-01) to describe the specific tests and/or analysis that
will collectively demonstrate that the hardware/software complies with the performance

ieQuirembnts desuibed-in S-415-22, the GFEinstinmdrit'IcD'S; the itdibimancd Vdiiflcaticin-
specification (SE-2.4-02), and the baseline system design specification (SE-2.4-03).

5. DATA REQUIREMENTS.

The review package shall at a minimum shall include the following:

a. Summary presentation of the Spacecraft Design Specification (SE-2.4-03) used by the

contractoi to direct the development of the entire Spacecraft. The lower level System and

Subsystem level specifications that are directed and controlled by the Spacecraft Design

specification shall be delineated. The specification(s) shall divide and allocate the design

responsibilities and interfaces between all of the elements of the spacecraft.

b. Summary presentation of the Performance Verification Specification (SE-2.4-02) used to
define the environment test specification requirements and the thermal and thermal
vacuum test profiles for all flight and ground hardware items.

c. Summary presentation of the Performance Verification Matrices (SE-2.4-01, item a.)

used by the contractor to allocate requirements to sub-requirements and to verifications.

d. A presentation of the Performance Verification Plan (SE-2.4-01) used by the contractor to

identifr the test plans and analyses to be performed at each level of assembly in the

system, component through fully integrated spacecraft, to demonstrate that the system

(flighVground hardware and software) meets its performance and environmental
requirements. The plan shall identif, the combination of tests and analyses to be used to

veriff each performance and/or environmental requirement and whether verification is

conducted on test modules or flight hardware/software. Included should be descriptions

of the allocations of requirements to suballocated requiremeuts, and to verifications of all

requirements. Data package and presentation emphasis shall be placed on requirements

that are verified by a combination of analysis and test, the portions of analyses that are

required to be test verified, and model correlation plans.

CCR
4226C
MOD 49

6. SPECIAL PREPARATION INSTRUCTIONS
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DATA ITEM DESCRIPTION 2. NUMBER sE-2.4-11

1. TITLE INR System Verification Review (SVR)
Data Package

3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

The contractor shall convene a INR System Verification Review (INR SVR) to present the
jn19e4t9{ IN_R System Test Plan. The test plel qlrell deqg-1pe1[e-$q_he4!le Atd _o-rgedZallgp-
bf NR taiifiCiiion activities, and provide i miiiii ttrai mips-iltn;;q;il"-;is to its
verification activity. The review shall discuss the individual test plans and configurations
for the system verification activities defined in 3-415-22 paragraph 3.4.4.3 (INR Pre-launch
Spacecraft Test Requirements).

5. DATA REQUIREMENTS.

The review package shall, at a minimum, include a sumrnary of the INR System Verification
Test Plan, a description of the schedule and responsible organizational assignments of the
INR verification activities, a matrix that maps INR requirements to its specific verification
activity, and the analysis summaries and test plans for all INR verification activities.

SPECIAL PREPARATION INSTRUCTIONS

ccR
4226C
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DATA ITEM DESCRIPTION 2. NUMBER sE-2.5-01

I. TITLE ESD & SEU Prevention Plan 3. DATE 8t26/97

4. DESCzuPTION/PURPOSE

The plan will be used to evaluate the proposed design to ensure that data product outages due

to Electrostatic Discharge (ESD) and Single Event Upsets (SEU) events are minimized.

5. DATA REQUIREMENTS

The Electrostatic Discharge (ESD) and Single Event Upset (SEU) Prevention Plan shall

describe the following:

ESD Prevention Plan

Describe the planned design features that will be used to minimize the occurrence of
ESD events in orbit.

Sinele Event Upset PIan

Describe the planned design features that will be used to minimize the occurrence of
SEUs, such as the use of any watchdog timer circuits, majority voting circuits, error

detection circuits. etc.

6. SPECIAL PREPARATION INSTRUCTIONS



e
4. DESCRIPTIONiPURPOSE

To support the optimization of the overall spacecraft configuration and to assure the complete

compatibility of all fields-of-view (FOV).

s. DATE r{EQUTREMENTS

The contractor shall provide a complete fields-of-view (FOV) analysis of each instrument and

sensor. The documentation shall include:

L Derivation of the optimized configuration, location, and compatibility for each

instrument, spacecraft sensor, solar array, exhaust plume, etc.

2. Fields-of-view analysis comparing the functional requirements to design.

3. FOV tolerances and errors.

4. Detailed quantitative descriptions of all objects within the fields-of-view.

5. Analysis of blockage disturbances and reflections including sun glint.

This documentation shall include trade-offs conducted for the optimization of the spacecraft

configuration- Updates shall be generated to reflect test, measurement, and configuration

changes.

't
SPECIAL PREPARATION INSTRUCTIONS6.

DATA ITEM DESCRIPTION 2. NUMBER sE-2.5-02

I. TITLE Fields-of-View Analvsis 3. DATE 8t26t97



DATA ITEM DESCzuPTION 2. NUMBER sE-2.5-03

1. TITLE EMC/EMI Compatibility plan 3. DATE 8/26t97

4. DESCzuPTION/PURPOSE

This document shall describe the design and test verification methods that will used to insure
that the spacecraft will be compatible with the performance requirements.

5. DATA REQUIREMENTS

The EMC/EMI Compatibility Plan shall include the following minimum material.

b.

c.

Description of how the spacecraft will be designed to ensure
compatibility between the various subsystems, the launch
vehicle, the GFE Imager, Sounder, and SXI instruments.
Design and test plans that will be used at the system, subsystem
and component levels.
EMC/EMI test matrix that describes which components, and/or
subsystems will be tested for Conducted Emissions, Conducted
Susceptibility, Radiated Emissions, Radiated Susceptibility and
Electrostatic Discharge.
Description of the EMCIEMI and ESD Test plans.
Description of the proposed accept/reject test criteria that wilr
be used at the system, subsystem and component levels of
assembly.
Description of proposed design guidelines that will be
employed to ensure that the EMC/EMI requirements will be
met, such as bonding, grounding and isolation, v{iring hamesses
design, EED circuits, shielding, etc.
Describe the plan for providing the predicted and measured values of the S/C
radiation interference levels at GFE instrument locations such as the optical
apertures of the Imager, Sounder and SXI and the Imager and Sounder cooler
apertures.

,p d.
e.

f.

g.

6. SPECIAL PREPARATION INSTRUCTIONS

The scope of this document shall include the satellite. instruments. and associated
ground support equipment.



,,t
4. DESCRIPTION/PURPOSE

To provide reduced.size drawings of system hardware, circuitry, and functions. Drawingswill be used for problem tracing and piocedure review.

5. DATA REQUIREMENTS

The documentation may be in the contractor,s format.
minimum, shall include:

Electrical block diagrams, as a

Overall system diagrams
Diagrams, showing each function and interfaces with power, command, and
telemetry.
System level groundirtg diagram, including isolation resistance between all
ground returns and a description of all interconnecting power returns,
telemetry returns, signal returns, shielding terminations, and chassis grounds
for-each plece of equipment and for eachinstrument. The diagrams shall
include all interfaces to test equipment connected to the spacecraft when the
spacecraft is powered on.
combination block and schematic diagrams shall include relay switching, and
pyrotechnic circuits.
The reduced size schematics and block diagrams shall be provided in a three-
ring notebook(s).

a.

b.

c.

d.

DATA ITEM DESCRIPTION 2. NUMBER

Schematics & Block Diagrams

6. SPECIAL PREPARATION N-I|TNUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sE-2.5-05

I. TITLE Debris Generation Analysis Report 3. DATE 8/26t97

4. DESCRIPTION/PURPOSE

This analysis is required to demonstrate compliance with the requirements of NASA
Management Instruction (NMI) 1700.8 (April 5, 1993), and NSS n4A.l4 dated August l,
1995.

5. DATA REQUIREMENTS

A formal analysis shall be conducted and documented to assess orbital debris-generation
potential and debris-mitigation options, including design options. The analysis shall include
the following:

l. The potential for orbital debris generation in both nominal operation and
malfunction conditions, including malfunctions during launch.

2- The potential for orbital debris generation due to on-orbit impact with existing
space debris (natural or human-generated) or other orbiting space systems.

6. SPECIAL PREPARATION INSTRUCTIONS

NMI 1700.8 (April 5, 1993)
NASA Safety Standard NSS 1740.14



,g DATA ITEM DESCRIPTION 2. NUMBER sE-2.5-07

I. TITLE Extended Life Analysis (8 operations/2
storage)

3. DATE 5/07/03

4. DESCzuPTION/PURPOSE

This document is intended to provide a single point of reference for all the updates resulting from
the extension of the in orbit mission life requirement from 2yrl5yr (Storage/Operational) to

?f19vt: Ih_: 19-.ac-gcraft 
contractor shall perform alt the extg1{q{ll{! 3tr3!yjir;d.{e_y_-q.teatb9_ __

doeument to"cneompesS.ell tne aneryiii idsdlts noiea in ihiJeDni diti iequirements (listed
below).

5. DATA REQUIREMENTS

The Extended Life Analysis document shall address
life requirement. The document shall contain all the
CDRLs.

the changes that resulted from the extended
changes necessary for the following

SE-2.5-01 - ESD/SEU Prevention plan
SE-2.5-06 - Radiation Shielding and Dose Analysis Report
SDA-3.2.3-01 - Propulsion Performance Analysis Report
sDA-3.2.4-01 - Attitude control subsystem performance Analysis Report
sDA-3.2.5-01 - Thermal subsystem performance Analysis Report
SDA-3.2.6-01 - Power Subsystem Analysis Report
SDA-3.2.8-01 - COMM Subsystem Performance Analysis Report
SDA-3.2.9-01 - Telemetry and Command performance Analysis
SDA-3.2. I 0-0 I -Mechanisms Performance Analysis Report
SDA-3.2.16-02 - INR Related System performance Report
SE-2.5-05 - Debris Generation Anafysis Report
SDA-3.2. I 7 -01 -Contamination CJntrol plan

6. SPECIAL PREPARATION INSTRUCTIONS.



DATA ITEM DESCRIPTION 2. NUMBER sM-3.1.1-01

I. TITI.E Spacecraft Photographs/Videos 3. DATE 8126197

4. DESCRIPTION/PURPOSE

To provide a detailed historical
details for each spacecraft.

record of the electrical and mechanical assemblv

5.

A.

DATA REQUIREMENTS

Photographs shall be taken of:

I ' Appendage assemblies, separation mechanisms and configured component
installations, showing critical mechanical configurations including cable ccR
routing and supports; mechanical mechanisms; pre- and post-thermal blanket I i13f ,,installation

2. Subsystem integration and test, documenting the flight hardware, as integrated
on the spacecraft (e.g., propulsion system, power system-harnessing, etc.)

3' The spacecraft, its subsystems and components throughout various stages of
spacecraft integration and test, documenting the flight hardware, system test
confi gurations, and spacecraft handling activities

The contractor shall provide still photography--one or more 5x7 (or larger) color
prints of each of the following activities before final encapsulation, 

"ou"r-up 
or final

assembly, for the GOES N-e spacecraft.

At a minimum, the following events shall be photographed during closeout operations
at the S/c contractor's facility, as applicable (pre-shipment), and at launch base:

l. Final closeout at the s/c contractor's facility prior to shipping:

- , Interior of Spacecraft (S/C) prior to final closure
- Exterior of the S/C
- All deployable appendages, including hinges, hold-downs, insulation

blankets near deployables, antennas, etc.
- Exterior of S/c installed in shipping container prior to lid closure,

including mounting points, purge lines, thermistors, accelerometers,
etc.

B.



& DATA ITEM DESCRIPTION 2. NUMBER sM-3.1.1-01

I. TITLE Spacecraft Photographs/Videos (Cont) 3. DATE 8t26t97

5. DATA REQUIREMENTS - Cont.

2. At the launch base:

- Exterior of the S/C upon receipt atthe payload processing facility
- Interior of the S/C prior to aft banier and DAB installation.closeout

" - Final-stowagecondition olall depftcyabtespriorto eneaiisutaribii"inb--'
the launch vehicle (LV) fairing.

- l#;T:ll"#:liltrf"ffiilffi,T,iJ,T"ff"J:l',"#on (inc,uding
thruster covers, earth and sun sensors protective covers, lifting eye
bolts, etc.)
Exterior of the S/C prior to encapsulation
Prior to LV fairing door closure on the pad, photograph the sites of any
removed purged lines, electrical connections, etc.

These photographs and their negatives shall be retained by the contractor and be made
available for review by the Govemment upon request. The contractor shall
incorporate a detailed list(s) of photographs to be taken prior to the applicable phases
discussed above, through shop orders, procedures, or Program-specific Quality
Instructions.

SPECIAL PREPARATION INSTRUCTIONS

All photographs shall be annotated with information showing date, spacecraft, and
unit identification. 

r

Photographs shall be taken for each spacecraft.

Videos shall be taken of all deployment and dynamic environmental tests - with the
exception of acoustic testing if CCTV is precluded due to facility constraints.

6.

CCR
4226C
MOD 49



DATA ITEM DESCzuPTION 2. NUMBER sM-3. t.t-02

I. TITLE Mass Properties Report 3. DATE 8/26t97

4. DESCRIPTION/PURPOSE

To document all physical mass properties of the spacecraft,
from preliminary design through final assembly, launch and
mission up to End of Life (EOL).

its subsystems and components
throughout all phases ofthe

5. DATA REQUIREMENTS

This document shall provide a mass properties database for each spacecraft including the GFE
instruments. Mass properties shall include mass, center of gravity, moments of inertia and
products of inertia. The reports shall be based upon calculated values and shall be updated as
calculations are revised and actual measured data becomes available. Following
environmental testing and prior to the spacecraft shipment, the report shall contain a complete
mass properties summary of the final spacecraft mass properties as measured. The reporf shall
also include the appropriate mass contingency for the current stage of hardware develtpment,
along with the allocated mass allowable.

Delivery of this CDRL may be accomplished by posting the latest version of the mass
properties report to EDDS.

The mass properties report shall contain the following:

a. An overall spacecraft mass summary, including total spacecraft dry mass,
spacecraft subsystem dry mass, total spacecraft launch mass (including
propellant), total spacecraft orbit insertion mass, and spacecraft mass at EOLb. A spacecraft mass properties summary for the various phases of the mission,
including launch, deployments, separation, through EoL. This summary
should also demonstrate mass changes due to propellant utilization throughout
the mission through EOL

c. A detailed mass properties summary of all spacecraft hardware organized by
subsystem

d. A summary of all mass properties changes incorporated into the spacecraft
mass properties database since the last report.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sM-3.1.1-03

I. TITLE Power Profile Report 3. DATE 8126t97

4. DESCRIPTION/PURPOSE

To establish the detailed and current performance requirements and capabilities for the power
subsystem in all modes and phases of operation.

To provide input data for the thermal mathematical models-and 
-fojniqlr_g_q_op__9$tig-qsglenq _ *

andpiOeedflies.- *'* *

5. DATA REQUIREMENTS

This documentation shall include all significant power loads for all significant phases of the
mission from pre-launch (tum-on) operation through launch, transfer orbit, on-orbit storage,
and orbital operation, including both sunlight orbit and eclipse orbit modes and phases.

Delivery of this CDRL may be accomplished by posting the latest version of the power
prohle report to EDDS.

The power consuming elements shall be broken down into, at least, the following:

I' The elements that are individually controlled by command or automatic
program.

2. Individual boxes or stacks, where a stack of boxes operates in combination as
a single power consuming unit.

3. Converter and transmission losses.

Power consumption shall be broken doWn into, at least, the following categories:

l. Maximum operating, minimum operating and orbital average power values,
including specific descriptions regarding duty cycles shall be provided.

2. In-rush current peaks and peak transient current events shall be identified.

The source and basis for the estimate (e.g., design estimate, bread board estimate, exact
previous hardware measurement, etc.) of the data used to define the dissipation of each load
shall be explicitly identified.

Solar array current and battery performance and margins shall be provided along with source
and descriptors for the data.

The power profile report shall describe the power requirements for each satellite mode of
operation that is described in the s-415-22 Performance Specification.



,t
6. SPECIAL PREPARATION INSTRUCTIONS

Detailed power profiles shall be presented, to the maximum extent possible, in both tabular
and graphical form.

This document shall be updated for each spacecraft as parameters change.

,t

DATA ITEM DESCRIPTION 2. NUMBER sM-3.1.l-03

I. TITLE Power Profrle Report (Cont) 3. DATE 8t26t97



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.1-01

I. TITLE Component and Subsystem Design
Specifications

3. DATE 8/26/97

4. DESCzuPTION/PURPOSE

The component and subsystem design specifications shall be used to define the performance,
design, and test verification requirements for all spacecraft component and subsystems.

5. DATA REQUIREMENTS

The contractor shall provide specifications for each spacecraft component and subsystem in
accordance with the specification tree. A specification tree shall be provided that identifies
the top level S/C design specification and all lower level design specifications. The
subsystem specifications shall include, but not be limited to, the following items:

a. Performance requirements and capabilities (may be provided for informational
purposes)
Subsystem andlor component mechanical and electrical interfaces.
Performance verification requirements
Performance assurance requirements
Grounding and shielding plan
Radiation desi gn requirements
Functional and/or block diagram(s)
Component specifi cation requirements

6. SPECIAL PREPARATION INSTRUCTTONS

The Component and Subsystem Design Specifications shall be in accordance with MIL-STD-
490, or the contractor's equivalent format.

b.

c.

d.
e.

f.
oE'

h.



DATA ITEM DESCzuPTION 2. NUMBER sDA-3.2.1-02

I. TITLE Subsystem & Component Review Data
Package

3. DATE 8t26/97

4. DESCRIPTION/PURPOSE

Presents the design and operations and interface aspects to convey the overall status of the
Subsystem or Component.

5. DATA REQUIREMENTS

The Preliminary and Critical design reviews for the Subsystem and Components shall provide
a detailed overview of the design and operation of the subsystem/component under review.
Details of the review package content shall be mutually agreed to prior to the specific review,
but as a minimum the data package shall include:

a. Current status of the design, development and test programs associated with
the subsystem/component.

b. Presentation of the details for each subsystem component, subsystem
architecture, results of all studies, analysis, simulations and tests, problems
and issues associated with the program, including plans for resolution of the
problems and/or issues, and schedule considerations
Agenda
Copies of responses to action items and recommendations generated at prior
reviews
Presentation material (e.g., view graph copies) for the subject review
Analyses and reports required at the review
Supportive material. Where supportive material'has been submitted prior to or
concurrent with this requirement, such material may be incorporated within
this requirement by reference
Failure report summaries (if any) including status of action and rationale for
closure

6. SPECIALPREPARATIONINSTRUCTIONS

The contractor shall prepare and provide a response for each recommendation and action item
that is submitted by the review committee during the review.

c.

d.

e.

f.
a

h.



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.2-01

Structural and Mechanical Subsystem
Performahce Analysis Report

4. DESCRIPTION/PURPOSE

To document the analyses and data which demonstrate that all
subsystem performance requirements are satisfied.

structural and mechanical

5. DATA REQUIREMENTS

For each spacecraft, this data item shall contain the following:

Design limit loads: This data item shall define the spacecraft design limit loads. The
philosophy used in the derivation of the design limii loads shall be described i, d;;;1.
Factors of safety and uncertainty factors applied to or utilized in the development of the
design limits loads shall also be addressed. - ---r--

Flight loads analvses: This data item shall provide spacecraft and GFE instrument flight loads
analysis data and rezults, for each flight loads analysis performed either by the spacecraft
contractor or by the launch vehicle contractor.

Spacecraft alienment and stiffness: This data item shall document the analyses, tests and test
data required to verift all spacecraft alignment and stiffness requirements. The document
shall also address spacecraft mechanicai design verification with respect to dynamic
interactions with the launch vehicle and GFElnstruments.

Spaceqraft clearances: This data item sfrall document all spacecraft critical clearances and
loss of clearances, with the associated analyses. This shali include dynamic loss of clearance
between the spacecraft including GFE instruments and the launch u"-hi"lr, and between
various spacecraft elements. Clearance loss shall be determined for critical clearances
throughout all mission phasqs, including launch, on-orbit deployments and on-orbit
operations. Components contributing to each clearance loss, such as manufacturing ana
assembly tolerances, clearance loss due to spacecraft dynamics and thermal gradients, as well
as spacecraft insulation, harnesses and grounding provisions, shall be quantiired. Analytical
and measured data used for clearance virihcation rttutt b. provided.

Meqhanical performance: This data item shall fully document the tests and analyses
performed to verify the performance of the spacecraft mechanisms and deployment devices.
Analyses and test data used to veriff the spacecraft structural performance and workmanship
shall also be provided. This document shall also address any methods utilized during
fabrication and assembly which verify workmanship of the spacecraft structure and
mechanical components.



DATA ITEM DESCzuPTION 2. NUMBER sDA-3.2.2-01

I. TITLE Structural and Mechanical Subsystem
Performance Analysis Report (Cont)

3. DATE 8t26t97

5. DATA REQUIREMENTS - Cont.

Force and/or Torque Marsin Analysis: This data item shall include force and/or rorque
margin analysis and test data for all spacecraft deployables and mechanisms.

on-orbir Theirnal Disto-trioit This data ftcm'snatrftiovidtlNR
from on-orbit thermal distortion analysis.

For the submittal at the subsystem PDR, the material will be comprised of:
- Dynamic load requirement flow chart.
- Summary of the models/analyses used to determine the mechanical behavior of the

structure.
Spacecraft stiffness requirements.
Summary of the validation test performed or planned to correlate the model.
Design loads tables.
Alignment budget (preliminary).
Dynamic loss of clearance.
Comparison of requirements against analysis results.
Description of in-process testing requirements (proofload of bonded joints),

6. SPECIALPREPARATION INSTRUCTIONS

This submittal may be comprised of selective charts from the Strtcture Subsystem design
review package supplemented by more detailed data sheets, if required for clarity and
technical support.



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.2-02

I. TITLE Structural and Dynamic Models and Model
Verification Plan

3. DATE 8t26/97

).

A.

4. DESCzuPTION/PURPOSE

To provide test verified mathematical models that represent the static and dynamic structural
characteristics of the spacecraft and can be utilized with other data to predict structural
accelerations, deflections, and internal loads. Also, to provide the dynamic model for use by
the tauneh"tehicE-contiebtuiiin ihe peiforindnCe df tlie fligft lilcf an.atyi6J. 

-

Item 5D (below) shall be used by NASA to evaluate the on-orbit structural accelerations and
dynamic interactions. This model will be quite different than the model for launch condition.

DATA REQUIREMENTS

STRUCTURAL AND DYNAMIC MATHEMATICAL MODELS AND
DOCUMENTATION

The contractor shall develop and document test-verif,red mathematical structural models of
the spacecraft in the launch configuration. These shall include a structural finite element
model and a dynamic model in Craig-Bampton form, developed, verified, and documented as
described below. The finite element model shall represent the structural and dynamic
characteristics of the spacecraft. Interface degrees of freedom shall be compatible with
corresponding attachment degrees of freedom on the model of the launch vehicle. The
dynamics model shall be based on the finite element structural model using standard
reduction techniques such as Craig-Bampton reduction.

The test verified structural finite elemept models and dynamic models shall be provided on
electronic medium in a format acceptable to the launch vehicle contractor for the performance
of the verification loads cycle analysis.

The dynamic models shall:

a.

b.

c.

d.

Include the overall system (spacecraft and components),
Be in Craig-Bampton form with modes that represent the dynamic
qharacteristics of the spacecraft to at least 100 H4
Define dynamic degrees of freedom to allow calculation of acceleration levels
and relative deflections at critical points, and
Include Load Transformation Matrices (LTM) described in the next section.



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.2-02

Structural and Dynamic Models and Model
Verification Plan (Cont)

3. DATE

5. DATA REeUIREMENTS - Cont.

The finite element model documentation shall include the following:

a.

6.- '
lJi:tile_o{!hs i"pr{ {e!p fqr the mo-de-t.
Model definition plots, coordinate system definition, mass properties, and any

c.

other pertinent model definition information, along with documentation of the
correlation between the modeled properties and the spacecraft design (GFE
instrument models will be provided by their subcontractors),
Mode shapes, frequencies, modal damping, modal participation factors, modal
effective weights, correlation between anatyticat and test Lodes, and all data
required to demonstrate test-verification ofthe models

B.

d' Characterization of all significant frequencies and mode shapes for the
spacecraft constrained at the launch vehicle boundary points.

The Load Transformation Matrices shall be fully documented and provided on electronic
medium in a format acceptable to the launch vehicle contractor. The LTMs shall:

a' Consist of influence coefftcients relating selected output variables to the
associated dynamics model response variable,

b' Include launch vehicle interface reaction forces, componenVspacecraft
interface reaction forces, and reaction force at sugnort locations for
deployables,

c' Include force, shear, and moment coefficients for determining internal loads in
critical structural members, and

d' Include coefficients for determining absolute and relative deflections of
spacecraft internal elements.

The LTM documentation shall provide:

?. A description of the model(s) from which the LTMs were generated,b. A description of each row of the LTM,
c' Instructions fof use of the LTM, including discussion of the equations used for

computing internal transient loads, and
d. Results of standard checks performed for verification of the LTM (e.g.,

response to lg accelerations and unit displacements at the interface).



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.2-02

I. TITLE Structural and Dynamic Models and Model
Verification Plan (Cont)

3. DATE 8/26t97

5. DATA REQUIREMENTS - Cont.

C. STRUCTURAL MODEL VERIFICATION PLAN

In support of the development of the test-verified structural models, the contractor shall develop a

a. Identification of the modeling techniques and analysis progrurms to be utilized,b. Analytical and testing techniques to be used to verify the analytical models and,
where required, plans for revising models and repeating analyses based on
verification results,

c. A description of analyses to be performed, along with the objective, scope, and
output of each analyses, and description of testing which will be used for model
verification, and

d. A compilation of required loads interface data (e.g., loads to components or
deployables, or loads from launch vehicle(s), etc.), and a schedule of need dates.

D. ON-ORBIT INTERACTIONS

Repeat item "A" above for fully deployed, on orbit operating conditions and milli-g level
vibrations.

6. SPECIAL PREPARATION INSTRUCTIONS

For items 5A thru 5C, all models, simulations, and/or databases required by this DID shall be
delivered on magnetic media compatible with the hardware platform on *hi.h it is to execute
and include everything necessary to proVide a fully functioning computer model whose
execution requires only commercially available hardware and software.

For item 5D, all analysis, simulations, and/or databases for this report shall be available for
review at the contractor's facilities.

The GFE instrument structural models phall be incorporated in the spacecraft model and all
analyses shall include the instruments.

Part 1 is to be provided at subsystem PDR and Part 2 onemonth after submittal of pLAC
model to the launch vehicle contractor. The planned date for Part 2 is l0ll/98.



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.2-03

I. TITLE Stress Analysis 3. DATE 8t26/97

4. DESCzuPTION/PURPOSE

To provide a detailed stress analysis and margins of safety calculations for all structural components in
the spacecraft.

" -3:- - -DATAREQUIREMENT$

The contractor shall provide a detailed hand, in contrast to "shorthand" stress analysis and margins of
safety calculations for all components of the spacecraft including the GFE instruments. Margins of
Safety shall be summarized in tabular form, providing a description of each structural element, its
critical loading condition, including thermal and mechanical loading, failure mode, margin of safety,
and reference to the detailed analysis. Primary load-paths shall be identified and all simplif,ing
assumptions clearly stated. If separate finite element models are developed for use in analyzing
structural components, these models shall also be documented and included in the final stress report.
The documentation shall also include any parametric studies and analyses directed toward minimizing
component loads and stresses.

All important structural requirements shall be assembled and provided in conjunction with the stress
analysis report. It shall serve as the source for design loads, flight loads, frequencies, mass properties,
stresses, deformations, margins of safety and information which defines the structural materials such as

alloy type, strength, heat treatment, hardness, chemical treatment, finish, and other physical properties
that have an influence on structural analysis. It shall also address the structural requirements of the
launch vehicle that are related to the spacecraft.

The submittal at subsystem PDR will represent a preliminary analysis report which will contain the
following:
- A summary of the analyses performed to date.
- Spacecraft stiffness requirements.
- A summary of the validation test performed or planned to correlate the model.
- Design loads tables.
- Design margins of safety table.

Stress Report Updates

For each spacecraft, the stress analyses shall be provided to verifo margins ofsafety using the design
coupled flight loads analysis results. The stress analyses shall be updated and provided using the
verification coupled flight loads analysis results, to veriff that modifications to the structural models to
achieve correlation with modal test data and hardware modifications encountered during spacecraft
manufacturing and integration maintain positive margins of safety.

6. SPECIALPREPARATIONTNSTRUCTIONS

This submittal may be cbmprised of selective charts from the Structure Subsystern design review package

supplemented by more detailed data sheets, if required for clarity and technical support.



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.2-04

Thermal Distortion Models and Model
Verification Plan

4. DESCRIPTION/PURPOSE

To provide mathematical models representing the changes in Imager and Sounder pointing due
to the combined thermal characterisiics of the ,pu.."rui and instrument distortions. The
m.qdels-will be used to-predict INR perforrnaneeofthe-instrumentswhen exposed-fo-o1:dfbit- *
thermal environments.

5. DATA REQUIREMENTS

The contractor shall develop and document a finite element model of the spacecraft in the orbit
configuration suitable for predicting distortions due to on-orbit thermal 

"onditiorrr. 
The Imager

and Sounder interfaces shall be represented in such a manner as to allow the coupling of their
thermal distortion models.

The finite element model documentation shall include the followine:

b.

c.

d.

A listingof the input data for the model, including thermal model data such as
spacecraft configuration, orbital conditions, and optical properties used to
generate temperatures.
If generated from an existing structural finite element model, statement of
which structural finite model was modified for thermal distortion analysis and
what modifications were made
I.f s_elerated independently, model definition plots, coordinate system
definition, definition of stiffness properties, and any other pertinent model
definition information
Results of model validation check analvsis

6. SPECIAL PREPARATION INSTRUCTIONS

GFE instrument thermal distortion models will
shall be incorporated into the spacecraft model,

be provided by the Government and
by the spacecraft contractor.



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.3-01

Propulsion Subsystem performance Analysis
Report

4. DESCRIPTION/PURPOSE

To document and verify.that-the Propulsion Subsystem design will satisfy the requiredperformance criteria and wilr meet overall mission objectives.

5. DATA REQUIREMENTS

fhe propulsion Subsystem Analyses Report shall include, but not be limited to, the followinganalyses:

Propulsion performance for the following mission functions:

I Placing GOES N spacecraft in geosynchronous orbit2. East-West and North_South staiion leeping
i Required on-orbit repositioning maneuvers4. Injection into end-of-life orbit

For each function address the following:

- Maximum and minimum firing duration
Maximum and minimum thrust level- Thrust vector misalignment tolerance- Number of engine starts- Total impulse required

- Thuster duty cycles ,,

Propulsion performance for attitude control incruding the foilowing:

l. Pt"o of thruster vector misarignment torerance and cG shift on ACSllmlt cvcle
2. Maximum and minimum firing duration3. Maximum and minimum thru; levels

1 ' Total impulse required for attitude control5. Thruster duty cycles

Propulsion performance for any failure mode in the propulsion subsystem orother spacecraft which has an impact on propellant consumption or thrusterusage. The failure modes should address the following:

a.

b.

c.



DATA ITEM DESCRIPTION sDA-3.2.3-01

Propulsion Subsystem performance Analysis
&port (Cont)

DATA REQUIREMENTS - Cont.

l. Ascent phase
2. On-orbit phase
3. Acquisition mode
4. Roll/Yaw momentum dumping

For each function address the following:

Operational scenario
Operational constraints
Propellant,penalty for each scenario

Detailed propellant requirements budget for each mission function including
all system ineffrciencies, system pressure drop, and thrust decay over missiJn
life

The propulsion subsystem report shall also include, but not be limited to, the
following analyses:

l. Stress/loads
2. Power
3. Thermal
4. Contamination/plume impingement
5. Slosh
6. Pressure surge
7. Telemetry and eommand interfaces

subsystem operation scenario and tirne line to include system utilization
during launch to orbit phase.

d.

e.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.4-01

I. TITLE Attitude Control Subsystem (ACS)
Performance Analysis Report

3. DATE 8/26t97

4. DESCzuPTION/PURPOSE

To provide documentation that describes the ACS design and verifies that it r,vill
satisfy all ACS requirements and will successfully support all relevant mission
objectives.

5. DATA REQU.IREMENTS

This document shall include design descriptions, analyses, simulations, and test data
to verify that the ACS design satisfies all relevant requirements. It shall include the
following, as a minimum:

a. Attitude Control Subsystem (ACS) requirements compliance matrix, showing how
each subsystem-level requirement will be verified.

b. Instrument error budget(s) to show all contributions to subsystem end-to-end
pointing and stability enors (ACS sensors to instrument mounting interfaces),
both control and knowledge. Description and justification of the method of
combining effors. For each error source, provide (in a separate list, if desired):
1. Error magnitude and basis of estimate
2. Frequency content (order of magnitude)
3. Whether the error will be observable and separable on-orbit and if not what

combination of ground testing, analysis, and indirect on-orbit measurements
demonstrate that the source is within its allocation..

c. ACS component and subsystem alignment including:
1. Definition of all relevant coordinate frames, and iiJentification of the master

reference frame
2. Alignment measurement method and accuracy
3. Measured alignment matrices

d. ACS analyses and simulations. For each ACS mode, provide the following, as a
minimum:
1. Desoription of mode, including dbrived requirements, transitions into and out

of the mode, block diagram showing transfer functions for all hardware and
software components.

2. Analyses and simulations that veriff that the mode mebts all derived
functional and performance requirements. This includes verification of system
performance in response to internal and external disturbance torques, and
uncompensated momentum.

3. Rigid 4nd flexible-body stability margins fon each hardware signal path
yielding a unique open-loop transfer function.

4. Sensitivity analysis and/or simulations for key parameters.



{,

5. DATA REeUIREMENTS _ Cont.

e' Definition, analyses, and simulations of the momenrum management system.

f' Definition of ACS Fault Detection and Correction, including a list of faults detected' on-board'and thecorrespondingon-b.ffdand gibund ectru?.ta;arym-=:'::*:-=:=--:-:
simulations demonstrating system behavior in Lilure scenarios, with Uoth detected
and undetected faults.

g' Definition of ACS computer support requirements, such as computational
throughput, memory capacity, etc.

h' Analyses and simulations of solar array pointing and control functions, including
definition of disturbances generated by the drivl system and the flexible
characteristics of the solar array.

i' Define all test points required to support the ACS tests at the component, subsystem
and Spacecraft levels of assemblv.

6. SPECIAL PREPARATION INSTRUCTIONS

DATA ITEM DESCRIPTION sDA-3.2.4-01

Attitude Control Subsystem (ACS)
Performance Analysis Report (Cont)



DATA ITEM DESCRIPTION sDA-3.2.4-02

Attitude Control Subsystem (ACS) Detail
Description

4, DESCRIPTION/PURPOSE

This document shall provide a detailed description of the ACS and its interfaces with theother Spacecraft subsystems. The information will be used to understand the ACS design,evaluate anomalies encountered during the ACS and Spacecraft level tests, and provide
operations personnel with the necessary understanding of the operational capabilities and

5. DATA REQUIREMENTS

This document shall provide ihe following information, as a minimum:

a' Definition of all firmware/software associated with the ACS, including that resident inany computer/processor internal or extemal to the ACS. This shall include all
applicable code and flow diagrams.

b' Detailed block diagrams andilectrical schematics of all ACS equipmentc' Detailed descriptions and perfofinance characteristics of all attitude sensors and
control actuators, including processing and drive electronicsd' Definition of interfaces with other Spicecraft subsystems and payload instrumentse' Definition of all ACS command andtelemetry functions, including telemetry sample
rates

f' Other documentation necessary to operate and/or diagnose anomalous ACS
performance

'I

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.5-01

I. TITLE Thermal Subsystem Performance and
Analysis Report

3. DATE 8/26/97

4. DESCzuPTION/PURPOSE

To evaluate the adequacy of the thermal design.

s"-_. DATA REQUTREMENTS

These reports shall include, at least, the following items:

1. Complete list of S/C and Instrument component Qualification Temperatures (Imager, 
I

Sounder, Instrument of Opportunity (IOO), and SXI excluded). 
I2. Complete list of S/C and Instrument component Acceptance Temperatures (Imager, 
I

Sounder,IOO and SXI excluded).
3. Complete list of S/C and lnstrument component Mission Allowable Temperatures | ;,:l;?t"

(Imager, Sounder, [OO, and SXI excluded). | '-

4. Beginning and end of life temperature and required heater power predictions for all 
I

S/C and Instrument components including the Imager, Sounder, IOO, and SXI I

instruments, and all flight thermistors during summer solstice, winter solstice, N 8.7', 
I

S 8.7", equinox, equinox eclipse and on-orbit storage. The temperature and heater '

power predictions are to include the launch phase prior to all-up operation at
synchronous altitude.
Temperature predictions shall include the wetted portions of the propulsion system in
all possible flight conditions including eclipse.
Comparison tables of predicted temperatures vs. Mission Allowable, Acceptance and

Qualification Temperatures for each spacecraft and instrument component.
List and description of all thermal engineering assumptions and parameters (i.e.,
detailed power distribution breakdown, solar absorptances, emittances, solar and
Earth's albedo inputs, etc.) that are used in the thermal analyses.
Uncertainties in temperature that were included in the temperature predictions shown
in item 4 and a detailed description of how they were determined.
Definition of all flight thermal sensors and their locations by description and by
drawing.

10. Applicable test data and flight data that helps substantiate and correlate the analytical
nodal models used to make temperature predictions.

5.

6.

7.

8.

9.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.5-02

1. TITLE Ihermal Math Models 3. DATE 8t26197

4. DESCRIPTION/PURPOSE

To provide for the comprehensive, detailed review and validation of the thermal design and to
predict the thermal performance of the spacecraft and instruments in all modes of operation.

5. DATA REQUIREMENTS

The requirements and guidelines for the Combined Comprehensive S/C- Instrument Analytical
Thermal Model is described below:

The Combined Comprehensive S/C-Instrument thermal model is a mathematical
representation of the heat transfer between the s/c, the instruments and the environment. This
model shall accurately predict the heat flows and the resulting temperature changes for any
alteration in the environment, internal power dissipation, or any other thermal model
parameter. The mathematical representation shall consist of a geometric math model
(GMM), with which radiation couplings and environmental heat fluxes are calculated, and a
thermal math model (TMM), which calculates the heat transfer and resultant temperatures.

The requirements for the Geometric and Thermal Math Model are described below:

Provide a list of all nodes with nodal descriptions. Sketches showing how nodes correspond
to s/c Instrument components shall be included. Describe each node of the TMM, its
correspondence to a surface or surfaces of the GMM, and discuss the nodalization rationale
and how accurately the nodalization thermally represents the actual slc lnstrument hardware.

6. SPECIAL PREPARATION INSTRUCTIONS

The GFE instrument thermal models shall be incorporated into the spacecraft model by the
contractor. All SIC therrhal analyses shall include the GFE models.



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.6-01

I. TITLE Power Subsystem Analysis Report 3. DATE 8/26/97

4. DESCRIPTION/PURPOSE

Provides analysis of the power subsystem implementation to show that the design fultills the
mission requirements for all modes of operation.

5. DATA REQUIREMENTS

The power subsystem analyses shall be documented for all modes of operation in a power
subsystem analysis technical report. The report shall include, but not be limited to:

solar array performance analysis for all anticipated modes of operation.
Battery performance analysis for all anticipated modes of operation.
Power distribution and regulation analysis for all steady state and transient conditions.
Power subsystem electrical performance characterization analyses for all anticipated
modes of operation.
overload/fault suppression requirements, and the methods used to meet the
requlrements.

f. Analysis of power subsystem interaction with external sources, such as GSE and
launch vehicle, for steady state and transient conditions.
Energy Balance computational analysis for all anticipated modes of operation.
EMI/EMC requirements and analysis of methods used to meet requirements for each
component.
All power subsystem Telemetry and command functions and interfaces.
Block diagrams.
Description of components.
Reliability assessment
A requirements verification matrix.
Description of pre-launch, transfer orbit, on-orbit storage, and on-orbit operational
considerations.
Description of fuse location, size, derating criteria, and fuse testability during S/C
level testing.
Describe the power requirements for each satellite mode of operation that is described
in the 3-415-22 Performance Specification.

6. SPECIAL PREPARATION INSTRUCTIONS

a.

b.
c.

d.

e.

g.

h.

i.
j.
k.
t.

m.
n.

o.

p.

,il



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.8-01

1. TITLE Communications Subsystem Performance
Analysis Report

3. DATE 8t26t97

4, DESCRIPTION/PURPOSE

This report shall provide the Bit Enor Rate (BER) degradation analyses and modeling, and
link calculations required to demonstrate the GOES N-Q communications subsystem meets
all the performance requirements. This report shall also describe the data reduction method.
Each verification test signal path measurement error budget shall be calculated. An
automated*testequipmenf .block diagrarushowing the-test signalpaths between-tesl
components, switches, attenuators, gain and mixer stages shall be provided. This report shall
consist of a series of technical memos, each written throughout the development of the GOES
N-Q series.

5. DATA REQUIREMENTS

The contractor shall provide a GOES N Spacecraft Communications Subsystem Performance
Analysis report that describes and presents in detail the predicted performance of the
spacecraft communication subsystem and link margins. The report shall contain, as a
minimum, narrative, model data and analysis, where appropriate, addressing the following
subjects as they pertain to the On-orbit Communications Subsystem functions. Link margins
shall be calculated with the CCSD,S RF Modulation Standard as a guide.

a. Transmission channel distortions and impairment analysis shall include: center
frequency, signal path gain distribution, dynamic range, RF bandwidth, G/T, channel
isolation, overload protection, AGC perfornance, phase linearity, gain flatness, carrier
phase noise, AI\,'IIAM and AM/PM conversion, spurious PM, incidental AM, EIRP, axial
ratio, CA.I, spurious outputs, frequency stability, noise figure, time delay, active and
passive intermodulation and BER. ,

b. The following technical performance parameters of the GOES N Spacecraft
communications subsystem hardware, ineluding gain, loss, bandwidth, noise temperature,
amplifier power, and EIRP shall be presented in tabular form. The gainlloss tabulation
shall include as a minimum each connector, waveguide section, flange VSWR, diplexer
loss, switch loss, SIT pads, amplifier gain and power, amplifier backoff, transmit and
receive antenna gains, EIRP, pre-arhp gain, VSWR effects and pre-amp and transponder
noise temperature calculation. The document shall provide separately the tolerance of
each channel or service parameter, and BOL/EOL margins shall be shown. The RF
portion of the command and telemetry functions shall be included. The tabulated data
shall also be delivered in Excel spreadsheet compatible files with the applicable formulas.

c. Operating modes and configurations.

d. Analyze the frequency and channelization plan and provide analyses determining
self-interference. mutual interference. cross channel interference. filter and isolation



requirements with the on-orbit antennas field of view predictions.

,'



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.8-01

I. TITLE Communications Subsystem Performance
Analysis Report (Cont.)

3. DATE 8t26/97

5. DATA REQUIREMENTS - Cont.

e. Analyze the BER degradation due to digital transmission channel impairments
such as filters, linearity effects (e.g., intermodulation noise, AM/PM conversion)
and spurious signals.

The contractor shall describe and present in detail the performance of each
Communication Subsystem and T & C Subsystem verification test method and the
hardware and software implementation. The report shall contain, as a minimum,
narrative, software verification test data and analysis, addressing each verification test.

Analysis efforts shall include showing that each signal path used for each measurement
has proper bandwidth, power levels, and signal-to-noise ratios at each sensors most
accurate range of measurement. The calibration error budget shall be determined and a
measurement accuracy analysis completed. Measurement accuracy may be demonstrated
via testing.

The contractor shall provide GOES N Spacecraft communications and T & C
Subsystems Automated Test Equipment (ATE) equipment hardware drawings that
describe and present in detail the component interconnections, signal routing paths, and
command, control, and data acquisition interfaces. These drawings shall document both
the electrical and mechanical configurations and include the complete signal pathways to
the spacecraft.

6, SPECIAL PREPARATION INSTRUCTIONS

,p



$
4. DESCRIPTION/PURPOSE

This deliverable shall provide predicted and measured (when available) data that represents thepredicted and measured linear and nonlinear performance of each GodS N-e communications
subsystem component. NASA shall use this data for transmission channel modeling to validate
thgqppS ,cr4f dpsign

5. DATA REQUIREMENTS

The contractor shall provide GOES N-Q Spacecraft Communications Subsystem component
models that describes the predicted and measured performance of each Communication
Subsystem cgm.qoxent over temperature. The items shall be delivered once and agalnto update
each change in either the communications or T & C subsystem. The models shall be at least raw
tabulated printout data or preferably electronic standard format files representing the transfer
function of the components time or frequency domain performance, including but not reskicted
to the following:

Analytical computer modeling or equivalent data for Design verification:

Receiver and transmitter gain transfer curves.
Channelization and multiplexer filters data over frequency.
Spacecraft transfer orbit ephemeris predictions (posiiion and attitude) from launch to
arrival at the orbital station. This data shall be in ttre formXyZcoordinates in an
inertial earth centered reference frame, using the WGS-8 4 earthmodel, and be delivered
in an electronic standard format.
Predicted on-orbit communications and T&C transfer orbit anrenna patterns.
Measured Data for Performance Verification of Engineering Model or First Article
Flight Model will be provided for all communications RF eiectronic engineering model
builds.

a.

b.

c.

d.
e.

DATA ITEM DESCRIPTION sDA-3.2.8-02

Communications Subsystem Component
Computer Simulation Models



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.8-02

Communications Subsystem Component
Computer Simulation Models (Cont.)

3. DATE

5. DATA REQUIREMENTS - Cont.
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Predicted on-orbit antenna coverage and polarization patterns shall be performed with nogreater than I degree increment over twice the on-orbit coverage range with the
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6. SPECTAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.9-01

I. TITLE Telemetry & Command Performance Analvsis 3. DATE 8126t97

4. DESCRIPTION/PURPOSE

This report shall provide the analyses and data required to demonstrate the GOES N-e T & C
subsystem meets all the performance and ground station compatibility requirements. This report
shall also describe each verification and compatibility test procedure, algorithm, and data
reduction method. Each test signal path measurement error budget shall be calculated. An
automated test equipment block diagram showing the test signal paths between test components,
switches, attenuator,s, gain and mlx-gq qlag--es- qha,U bq p-fqvided, This-. repo.rtshall. consist of L - .'.* 
derie6 of ieChniCal memos, each writter tftt"i gft"ut in. a.u.lopment of the GOES N-e series.

5. DATA REQUIREMENTS

The contractor shall provide a GOES N-Q T & C Subsystem Performance Analysis report that
describes and presents in detail the predicted performance of the spacecraft T &X Subsystem.
The report shall contain, as a minimum, narrative, model data and analysis, where appropriate,
addressing the following subjects as they pertain to the On-orbit and orbit raising f A C-
Subsystem functions.

Command Baseband Sections

Provide a block diagram of the data routing paths within the command function architecture,
including the intemal reports, status, and control, and their routing to the telemetry function.

Describe the process that converts a command data bit stream into command directives and then
converts into desired actions, and reports their execution.

Describe the specific layers of the command function architectuib including their operational
protocols and data structuring techniques. Describe the process by which Jcommand or set of
commands is released for execution. Describe the requirements for the control of their delivery
such as time windows, interrelationship and interdependency information, contingency
procedures, etc. Describe the flow of internal status reports concerning the delivery of
commands.

Describe the command function response and recovery from bus undervoltage, link dropouts,
and protection mechanisms for invalid commands during anomalous or.-"rg"n.y.onditionr.

Describe the command data buffer and the internal checks for system resource constraints and
allocations

Describe the facility for the user to suspend, resume or abort the transfer of a single command
and a set of commands at any time prior to their execution. ,



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.9-0r

1. TITLE Telemetry & Command Performance
Analysis (Cont.)

3. DATE 8t26t97

5. DATA REQUIREMENTS - Cont.

Describe the command authentication protocol used during the secure command mode.

Describe the protocol for changing encryption keys. Provide a block diagram.

Telemetry Baseband Sections

Provide a block diagram of the data routing paths within the telemetry function architecture,
including the internal reports, status, and control, and their routing to the RF sections.

Describe the process that converts spacecraft telemetry data points into a digital data stream for
RF modulation.

Describe all data format structuring, telemetry point sampling, and commendable operational
modes. Show all relevant signal paths with a block diagram.

Radio Frequency Sections and Coverage:

a. Center frequency, signal path gain distribution, dynamic range, RF bandwidth, G/T,
channel isolation, overload protection, AGC perforrnance, phase linearity, gain flatness,
carrier phase noise, AM/AM and ATWPM conversion, spurious PM, incidental AM, EIRP,
axial ratio, CAll, spurious outputs, frequency stability, noise figure, time delay, active and
passive intermodulation and BER.

b. The following technical performance parameters of the GOES N-Q, T & C subsystem RF
telemetry and command functiqn hardware, including gain, loss, bandwidth, noise
temperature, amplifier power, and EIRP shall be presented in tabular form. The gain/loss
tabulation shall include as a minimum each connector, waveguide section, flange VSWR,
diplexer loss, switch loss, SIT pads, amplifier gain and power, amplifier backoff, transmit
and receive antenna gains, EIRP, pre-amp gain, VSWR effects and pre-amp and
transponder noise temperature calculation. The document shall provide separately the
tolerance of each channel or service parameter, and BOL/EOL margins shall be shown.
The tabulated data shall also be delivered in Excel spreadsheet compatible files with the
applicable formul'as.

Operating modes and configurations.

Analyze the frequency and channelization plan and provide analyses determining
self-interference, mutual interference, cross channel interference, filter and isolation
requirements with the on-orbit and transfer orbit antennas field of view predictions.

d.

,,o



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.9-0t

Telemetry & Command performance
Analysis (Cont.)

5. DATA REQUIREMENTS - Cont.

e. Bus power consumption and inrush current.

f' Transfer orbit and On-orbit coverage, antenna component measurement data, and link
margin predictions.

g' Spacecraft position and attitude prediction data of orbit raising activity.

T & C Automated Test Equipment Testing

The contractor shall describe and present jn detail the performance of each T & c Subsystemverification and compatibility test-method and the hardware and software implementation.
T.hg rengrt shall contain, as a minimum, narrative, software verification test iata and analysis,addressing each verification test.

a' Analysis efforts shall include showing that each signal path used for each
measurement has proper bandwidth, power levels, and signal-to-noise ratios at each
sensors most accurate range of measurement. The calibration error budget shall be
determined and a measurement accuracy analysis completed.

b' The contractor shall provide GoES N Spacecraft T & C Subsystem ATE equipment
hardware drawings that describe and present in detail the component interconnections,
signal routing paths, and command, ctnftol, and data acquisition interfaces. These
drawings shall document both the electrical and mechanical configurations and
include the comprete signal pathways to the spacecraft T & c subsystem.

6. SPECIAL PREPAR.ATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.9-02

1. TITLE Telemetry and Command Handbook 3. DATE 8t26/97

4. DESCRIPTION/PURPOSE

The contractor shall provide detailed and comprehensive description of all telemetered data
and command structures available on the spacecraft.

5. DATA REQUIREMENTS

Telemetry List
All telemetry shall be defined using contractor defined-character mnemonics
These mnemonics shall be grouped by spacecraft subsystem and payload component
The telemetry list shall include the location of each mnemonic in the telemetry streamo an
English text description of what the mnemonic represent, and allowable values for the
mnemonic

Command List
All commands shall be defined using contractor defined-character mnemonics
These mnemonics shall be grouped according to subsystem or payload component
The command list shall include the bit pattern sent for each mnemonic, an English text
description of the function performed by the command, a listing of all passed parameters and
the main telemetry affected by the command.

Telemetry/Command Cross Reference
List of commands that may affect each telemetry point
List of telemetry affected by each command

Telemetry Matrix Map
Charts showing the entire telemetry matrix and the current contdnt of each telemetry location

Telemetry Processing Description
Detailed description of how each word of telemetry is decommutated and ground processed.

Command Processing Description
Detailed description of how each command is built by the ground system and processed by
the spacecraft.

T&C Handbook Publication
The Telemetry and Command Handbook shall be issued separately for each successive S/C in
the series. Each issue of the handbook shall be delivered electronically and via hard copy.



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.9-02

I. TITLE Telemetry and Command Handbook (Cont) 3. DATE 8126t97o
6. SPECIAL PREPARATION INSTRUCTIONS

The T&C documentation shall include all GFE instrument commands and telemetry by
incorporating documentation from the GFE instrument contractors.



DATA ITEM DESCRIPTION sDA-3.2.9-03

Command Encryptor M & O Manual and
Interface Description Document

3. DATE

4. DESCRIPTION/PURPOSE

Enable the Govemment to review command encryption operation and maintenance
and to familiarize students attending command lini< encryption training for
maintenance and operation.

EFble- lhe G.-ov,ernmqnt to implement theinterface$,required fortheesmman*- - *-
Encryptor.

5. DATA REQUIREMENTS

a. Command EncryptorM & O Manual
A detailed operations and maintenance manlnl shall be provided for the Encryptor
units. The M & O Manual shall be prepared in accordance with NESS Standard
S24'801, "Preparation of Operations and Maintenance Manuals", revised 07/l5lg2.

b. Command Encryptor lnterface Description
The contractor shall provide a detailed description of all command Encryptor
interfaces with the NOAA ground system.

b.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.10-01

I. TITLE Mechanisms Performance Analysis Report 3. DATE 8/26t97

4. DESCzuPTION/PURPOSE

This data shall be used by NASA to determine that the GOES NO/Pe Mechanisms
Subsystem design satisfies all performance requirements.

5. DATA REQUIREMENTS

This document shall consist of all analyses, simulations, and test results when possible of all
electromechanical and deployable mechanisms and shall include as a minimum:

a- Analysis, block diagrams, and computer simulations of all mechanisms and
control systems which veriff the design will meet performance requirements.

b. A mechanisms requirements compliance matrix which shows howeach
requirement will be demonstrated. Test reports shall document all subsystem
and component testing results.

c. Calculation and measurement of gain and phase margins. Stability analysis to
sensitive parameters.

d. Force and torque margin analysis and testing when possible for all
mechanisms.
List of predicted dynamic disturbances generated by all moving components.
Description ofjitter measurements and telemetry available of all orbit
spacecraft dynamics. These measurements will be used for performance
verification and diagnostic capabilities.
Timing margin analysis for asynchronous circuitry used in control systems.
Worst case and end of life performance analyses.
Life test plans for components with bearings, flexible mounts, or flexible
harnessing

6. SPECIAL PREPARATION INSTRUCTIONS

All supporting analysis, simulations, and/or databases for this report shall be available for
review at the contractor's facilities.

e.

f.

g

h.
i.



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.12-01

Software Requirements Specification (SRS)

4, DESCzuPTION/PURPOSE

The.Software Requirements Specification (SRS) specifies in detail all the requirements for a
particular Computer Software Configuration ltem iCSCa, including functional and
performance requirements, interface requirements, data requirem"nts, quality assurance
requirements, testing requirements, security and safety requirements. Atraceability matrix
shall be included in the SRS that traces each softw*"r.quir"ment to a performance
specifigalio.n' sysl9m' subsystem, or other higher-level requirement from whieh-it is"derived-* -,
as well as the method which will be used to verify the requirement.

5. DATA REQUIREMENTS

Tl9 Software Requirements Spedification shall be prepared in accordance with the contents
of NASA-STD-2 I 00-9 l, NASA-DID-P200 or DoD-Sh D-2 | 67 A,DID's DI-MCCR-80025A
and DI-MCCR-80026A.

6. SPECIAL PREPARATION INSTRUCTIONS

The contractor may tailor this document as appropriate or use alternate guidelines (e.g., MIL-
STD-498, IEEE standards) for its preparation Lnly with the explicit, priJr approval and
agreement of the Government.



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.12-02

I. TITLE Software Design Document (SDD) 3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

The Software Design Document (SDD) describes in detail the architecture, structure and

organization of a particular Computer Software Configuration Item (CSCD, decomposing

the top-level CSCI into Computer Software Components (CSC's) and Computer Software

Units (CSU's), or other natural division of the software (e.g., objects, classes, packages, etc.),

as appropriate. The Software Design Document also describes each unit of software in terms

of!qir9rf3''''''''''''''''c_es(inpu!qandou!put9)'{a1aar9h!!9c'tu-1eq.P1o9es|ng*
etc.), and traces each design feature to its corresponding requirement(s) in the SRS (for which

a traceability matrix shall be provided as part of the SDD).

5. DATA REQUIREMENTS

The Software Design Document (SDD) shall be prepared in accordance with the contents of
NASA-STD-2100-91, DID's NASA-DID-P30O and NASA-DID-P400, or DOD-STD-2167A,
DID's DI-MCCR-80012A and DI-MCCR-80027A.

6. SPECIAL PREPARATION INSTRUCTTONS

The contractor may tailor this document as appropriate or use alternate guidelines (e.g., MIL-
STD-498, IEEE standards) for its preparation only with the explicit, prior approval and

agreement of the Govemment.



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.12-03

1. TITLE Software Test Plan (STP) 3. DATE 8t26197

,t

4, DESCRIPTION/PURPOSE

The Software Test Plan (STP) defines the total strategy, methodology, and approach for the

complete testing of a particular Computer Software Configuration Item, including informal

tests conducted on the Computer Software Component (CSC), Computer Software Unit

(CSU), or other applicable divisions of software (object, class, package, etc.), and formal

(qualification, acieptance testing) on the fulty integrated CSCI. The STP shall identify and

describe the test environment for each phase of testing. Any requirement which shall require

fhtfulf staellite for ifi verifidation shall be ideniifted. The Softwrire Tdst Pliiii-shalf contain a -

traceability matrix which traces all test cases, procedures, descriptions to their corresponding.

SRS requirement.

5. DATA REQUIREMENTS

Since NASA-STD-2100-91 does not have a DID for the Software Test Plan, the contractor

may use DOD-STD -2167ADID DI-MCCR-8O014A as a guideline for this document, which

shall, as a minimum, contain the following items: Introduction, Scope, Purpose,

Organization, Objectives, Applicable Documents, Reference Documents, Informational

Doluments, Test Environments, Test Management, Test Control, Test Execution, Test

Evaluation, Data Collection, Pass/Fail Criteria, Data Reduction Techniques, Results Analysis

Techniques, Traceability of Each SRS Requirement to Informal and Formal Tests, Unit

Testing, CSC Testing, CSC Integration Testing, CSCI Testing, lnformal Test Plans, Formal

Test Pians, Plan for Defivery of Software to Satellite Integration and Testing, Required

Resources (Flight-like Hardware,Interface and Support Soff.ware, Test Equipment, etc.)'

Facilities, Personnel.

6. SPECIAL PREPARATION INSTRUCTIONS

The contractor may tailor this document as appropriate or use alternate guidelines (e.g., MIL-

STD-498, IEEE standards) for its preparation only with the explicit, prior approval and

agreement of the Government.

,'



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2. 12-04

I. TITLE Software Test Procedures (STPR) 3. DATE 8t26197

4. DESCRIPTION/PURPOSE

The Software Test Procedures (STPR) document contains the step-by-step procedures for
implementing each software test in the Software Test Plan (STP), including the detailed
procedures for data reduction and the analysis of test results. Computer-based automated test

procedures implemented by the contractor to automate the software testing shall be included
in the document or as an appendix. The Software Test Procedures document shall contain a
traceability matrix which traces all test cases, procedures, and descriptions to their
corresponding SRS requirement(s).

5. DATA REQUIREMENTS

The Software Test Procedures (STPR) document shall be prepared in accordance with the

contents of NASA-STD-2100-91, DID's NASA-DID-A000, NASA-DID-AI00, and NASA-
DID-A200, or DOD-STD-2167 A, DID DI-MCCR-80015A.

6. SPECIAL PREPARATION INSTRUCTIONS

The contractor may tailor this document as appropriate or use altemate guidelines (e.g., MIL-
STD-498, IEEE standards) for its preparation only with the explicit, prior approval and

agreement of the Government.

'



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2. t2-05

1. TITLE Software Test Report (STR) 3. DATE 8/26t97

4. DESCzuPTION/PURPOSE

The Software Test Report (STR) records the results of all formal qualification testing of a
particular Computer Software Configuration ltem (CSCD, including test history logs.

5. DATA REQUIREMENTS

The Software Test Report (STR) shall be prepared in accordance with the contents of NASA-
STD-2 I 00-9 1, DID NASA-DID-R009, or DOD-STD-2167 A, DID DI-MCCR-800 I 74.

6. SPECIAL PREPARATION INSTRUCTIONS

The contractor may tailor this document as appropriate or use alternate guidelines (e.g., MIL-
STD-498, IEEE standards) for its preparation only with the explicit, prior approval and
agreement of the Government.

,,

t



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.12-06

I. TITLE Version Description Document (VDD) 3. DATE 8t26t97

Deleted per CCR 6098 MOD 43



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.t2-07

I. TITLE Software User and Maintenance Manual (SUMM) 3. DATE 8/26t97

4. DESCzuPTION/PURPOSE

The Software User and Maintenance Manual (SUMM) shall contain all the information
required to use and maintain the software, including the detailed procedures for
troubleshooting and "patching" (i.e., fixing/modifying/replacing portions of) the flight code.

The Software User and Maintenance Manual (SUMM) shall be prepared in accordance with
the contents of NASA-STD-2100-91, DID's NASA-DID-P600 and NASA-DID-P700, or
DOD-STD-2167 A, DID's DI-MCCR-8O019A and DI-MCCR-8002 I A.

6. SPECIAL PREPARATION INSTRUCTIONS

The contractor may tailor this document as appropriate or use altemate guidelines (e.g., MIL-
STD-498, IEEE standards) for its preparation only rvith the explicit, prior approval and
agreement of the Govemment.



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.12-08

I. TITLE Firmware Support Manual (FSM) 3. DATE 8t26t97

Deleted per CCR 6098 MOD 43



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.12-09

I. TITLE Attitude Control Subsystem (ACS) Algorithms
Document

3. DATE 8/26/97

4. DESCRIPTION/PURPOSE

To fully describe all the Attitude Control Subsystem (ACS) algorithms which will be
implemented in flight software. This document provides intermediary information which the
ACS personnel will use to communicate and capture the software implementation.

5. DATA REQUIREMENTS

The Attitude Control Subsystem (ACS) Algorithms Description Document shall describe the
ACS algorithms with sufficient detail to be useful to software engineers, design engineers,
subsystem and systems engineers. It shall include textual descriptions of each algoiithm and
diagrams such as mode-transition diagrams data flow diagrams, structure charts, control
diagrams, etc. It will describe each algorithm in terms of inputs, outputs, and processing. It
will define software interfaces and internal variables, execution rates, deadlines, operational
constraints and restrictions.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCzuPTION 2. NUMBER sDA-3.2.12-r0

1. TITLE Electrical Power and Distribution Subsvstem
(EPDS) Algorithms Document

3. DATE 8126t97

,,TD

4, DESCRIPTION/PURPOSE

To fully describe all the Electrical Power and Distribution Subsystem (EPDS) algorithms
which will be implemented in the flight software. This document provides intermediary
information which the EPDS analysts and software engineers will use to write the EPDS
software implementation.

5. DATA REQUIREMENTS

The Electrical Power and Distribution Subsystem (EPDS) Algorithms Description Document
shall fully describe the EPDS algorithms with sufficient detail to be useful to software
engineers, design engineers subsystem, and systems engineers. This document shall include
textual descriptions of each algorithm and diagrams such as: mode-transition diagrams, data
flow diagrams, structure charts, control diagrams, etc. It will define software interfaces and

internal variables, execution rates, deadlines, operational constraints and restrictions.

6. SPECIAL PREPARATION INSTRUCTIONS

t



DATA ITEM DESCzuPTION 2. NUMBER sDA-3.2.12-tr

I. TITLE F'light Computer Design Description (FCDD) 3. DATE 8t26t97

4, DESCzuPTION/PURPOSE

To fully describe the computing environment in which the flight software will operate.

5. DATA REQUIREMENTS

Thg Fllght C-ompr4[er Deqigp Dre-sqdptiq4 (FCDD) q!p[ pro_vide a-de-t4_led d_es,igqde_qcripliqn

of the flight computer(s) hardware and shall include descriptions of the following items:

Microprocessor(s) and associated support chip set(s) (e.g., programmable intemrpt
controllers, programmable interval timers, caches, memory management units, timers,
crystal oscillators, direct memory access controllers, etc.) used in the flight computer.
Flight computer instruction set architecture.
Flight computer power requirements, including brownout and blackout levels.
Memory components (RAM, ROM, EEPROM, PLA's, cache), architecture, and
sizing. Use of memory features like segmentation, paging, etc.
Flight computer data and instruction bus architecture and timing, including special
features of the computer bus (redundancy, direct memory access (DMA), multiple
processor cache protocols, etc.). The systems clock and how timing signals are

generated for the microprocessor(s) shall also be addressed.
Relationship to mass storage media (on-board recorder interfaces, etc.).
Use of Field Programmable Gate Arrays (FPGA's), Digital Signal Processors
(DSP's), and Application Specific Integrated Circuits (ASIC's) in the flight
computer(s), and a complete description of their design and operation.
Radiation and fault tolerance characteristics of the flight computer(s).
Initialization, powering, switching, restarting, rebooting, and shutdown sequences for
the flight computer(s).
All intemrpts, their priorities, and characteristics (maskable, non-maskable).
Intemrpt service routines required as low-level interface drivers.
Boot ROM, boot code, microprocessor test modes, built-in test modes, etc.

6. SPECIAL PREPARATION INSTRUCTIONS

a)

b)
c)
d)

e)

0
s)

h)
i)

i)
k)
r)



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2. t2-t2

I. TITLE Software Management, Development, and
Assurance Plan (SNIDAP)

3. DATE 8t26197

4. DESCzuPTION/PURPOSE

To define the offeror's systematic approach to, and processes used in, the management,
development, testing (verification, validation, qualification), documentation, confrguration
management, and quality assurance of the GOES N/Q Flight, and associated Electrical
Ground Support Equipment Software.

5. DATA REQUIREMENTS

The Software Management, Development, and Assurance Plan (SMDAP) shall be prepared in
accordance with the full, untailored contents of NASA-STD-2100-91, NASA-DID-MO00
(including all subsumed DID contents from M000 to M700, or DOD-STD-2167 A and DOD-
STD-2168 standards (in which case the contractor shall use, as a minimum, the contents of
DID's DI-MCCR-80030A and DI-QCIC-80572).

6. SPECIAL PREPARATION INSTRUCTIONS

The contractor may tailor this document as appropriate or use alternate guidelines (e.g.,

MIL-STD-498, IEEE Standards) for its preparation.



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.13-01

I. TITLE Spacecraft Emulator Design Document 3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

To Provide documentation which can be used to understand the design and operation of the

Spacecraft Emulator.

5. DATA REQUIREMENTS

The SpaCeCraft Emulator Design Documerii shalf desdiibe the deteildd deiiignbf the---'-- -*"-

spacecraft emulator, including all hardware, software, firmware, and commercial-off-the-

shelf (COTS) test equipment used in the emulator. Distinctions shall be made between flight-
like components, simulated components, and full-software simulations.

6. SPECIAL PREPARATION INSTRUCTIONS

r'



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.13-02

1. TITLE Spacecraft Emulator User's Operations and
Maintenance Manual

3. DATE 8t26t97

4. DESCzuPTION/PURPOSE

The contractor shall supply a complete reference on all aspects of the spacecraft emulator to
assure NASA and NOAA ability to setup, use, troubleshoot, repair and modifu the spacecraft
emulator.

5. DATA REQUIREMENTS

The data required to perform this activity divided into three main categories; user data,
operator data and maintenance data.

USER DATA
Description of Capabilities - desoribes features, capacities, and limitations of the emulator
and its displays
Normal configuration and use - step by step menu of exact steps needed to bootstrap the
emulator, including error avoidance and recovery.

Saving Simulation Status - method by which user can suspend the simulation for future use.
Fast Forwarding - describe how to run simulator in other than real time. Discusses constraint
on non-realtime simulations.

Test Modes - delineates all possible operational modes of the emulator.

Graphics interfaces - complete description of operation of all graphics available to the
simulator

OPERATOR DATA
Emulator Copponent Interfaces - describes each and every component within the emulator
and shows how it interfaces to the ground system.

Modes of Operation - detailed description of all mode of operation of the emulator and the
appropriate display pages.

Anomaly Modeling - describes the types of anomalies that can be simulated and the means of
producing them. ',

MAINTENANCE DATA
Requirements Specification - the complete specifrcations provided to the designers of the
emulator.

Detailed Design Document - all documentation on the final design including system
architecture, platform selection criteria, module connectivities, error-handling capabilities,
system expansion methodology, and user interfaces.



b

DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.13-02

1. TITLE Spacecraft Emulator User's Operations and
Maintenance Manual (Cont)

3. DATE 8t26t97

-.'

5. DATA REQUIREMENTS - Cont.

Hardware Design and Specification - all documentation used in the selection, fabrication,
installation, and integration of the hardware components of the emulator.

Acceptance Test Plan, Procedures, and Reports - all documentation regarding acceptance of
!!9 emulalgr inc-luding 1gqul!-s pf all leqt pprfqrmed. a,lt prpc_e_d_ur_-_-s, _ru-u-agains"Lthg.Qmu-al-o.-r-*..

and the final report accepting the emulator.

Version Description Document - precise report for each new build of the emulator describes
each change to the emulator hardware or software, including reason for change request, date
requested and date released.

TRAINING

1. The spacecraft contractor shall provide training and training materials in conjunction with
modified and new ground system elerhents associated with SOW (3-415-22) paragraph 3.3.13
as follows:

a. HSE User/Operator Training

2. Training documentation shall be pan of in CDRL SDA-3.2.13-02 and shall include:
a. HSE Training Plan

i. lntroduction
ii. Statement of Purpose and Scope
iii. Applicable Documents
iv. Training Resources
v. Training Course Structure

b. HSE User/Operator Training and Users Manuals
i. Introduction
ii. Training Course Structure
iii. Training Schedule
iv. System and Operations Overview

a. Bringing up the S/C emulator
b. Bringing up the SXI simulator
c. Connecting the emulator to GTACS using NTACTS or CORTEX

emulation
d. Connecting the Imager/Sounder simulator component to SPS

e. Connecting the emulator to MRS&S
f. Configuring the emulator,Imager/Sounder simulator, and SXI simulator

for specific simulation scenarios (lecture and lab)
g. Changing variables for the emulator, Imager/Sounder simulator, and SXI

simulator for the purpose of validating different procedure paths (lecture

and lab)

ccR
4226C
MOD 49



,u

h. Changing variables and tuming ON/OFF modeling in the emulator
i. Monitoring simulation variables at the emulator (lecture and

lab)Equipment Layout and Interconnection
j. Verifuing interconnections for all emulator and GFE simulator external

interfaces
k. Troubleshooting interconnection problems for all emulator and GFE
simulator external interface.

c. Users documents to support all deliverable SDVE tools. COTS users documents
are sufficient where applicable.

3. The spacecraft contractor shall conduct emulator training for approximately 10 government
emulator support personnel.

4. Training classes and materials shall be developed in accordance with the General
Requirements for Training on Electronic Equipment, NOAAATIESDIS Standard 524.804.

5. Training shall be completed no later than two weeks after completion of SSGS Post-Ship
Testing.

6, SPECIAL PREPARATION INSTRUCTIONS

This item can be delivered in multiple volumes and must be delivered in electronic format. The
user data and operator data shall feature pull down help menus. The maintenance data shall be

password protected.

ccR
4226C
MOD 49

t

DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.13-02

I. TITLE
Spacecraft Emulator User's Operations and

Maintenance Manual (Cont) 3. DATE 8t26/97



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.14-01

I. TITLE SEM Data and Calibration Handbook 3. DATE 8t26t97

4, DESCRIPTION/PURPOSE

To compile in one document all information and data necessary for functional understanding,
orbital operations and data processing, and archived ground calibrations for the Space
Environment Monitor (SEM) subsystem.

The SEM Data and Calibration Handbook shall contain a generic section, with a spacecraft
specific addendum for each individual spacecraft. The generic section shall contain:

a. A functional description of each instrument, including block diagrams, schematics,
and logic diagrams necessary for thorough understanding. The format for all raw
data channels available from each instrument, and all spacecraft data channels
needed for instrument calibration and data reduction shall be described in detail.

b. The analytical form of data processing algorithms for each instrument, showing all
use of ground and on-orbit calibration data required to convert raw data channels to
data in engineering units meeting specified performance requirements. These
algorithms shall include, but not be limited to, temperature corrections required,
corrections necessary to remove contamination of any data channels by ambient
particle radiation, and magnetic field corrections requir"d for the magnetic
signature of any spacecraft components whose stray magnetic signature exceeds
allowable limits, i.e. magnetic torquer coils.
A tabulation of estimated dipole moment, position and orientation and calculated
field at the magnetometer sensor, for all spacecraft components known to possess

significant magnetic material. This tabulation is derived from the spacecraft
magnetic field model.
The physical location of the SEM instruments and each sensor orientation with
respect to the spacecraft axis.

Each spacecraft specific addendum shall contain:

d.

a.

b.

c.

Specific sets of numerical calibration data pertinent to that set of instruments
including the characterization of all relevant directional and spectral responses.
A description of changes in the as-built configuration from previous instruments
and/or spacecraft which affect the performance of any SEM instrument.
Baseline spacecraft level performance test reports for each SEM instrument.

6. S PEC IAL PREPARATION INSTRUCTIONS



,.&

DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.14-02

I. TITLE Spacecraft Magnetic Control Plan for Magnetometer
Performance Assurance

3. DATE 8t26t97

4. DESCzuPTION/PURPOSE

To ensure that no spacecraft (or spacecraft appendage) steady or time-varying field interferes with
the NOAA SEM magnetometer instrument meeting all required specification levels, as defined in
the magnetometer performance specification, to measure the Earth's ambient magnetic field.

5. DATA REQUIREMENTS

The GOES-N Spacecraft Magnetic Control Plan for Magnetometer Performance Assurance, shall
provide for the following activities:

a. Identification and characterization of all magnetic materials used in fabrication of
spacecraft flight hardware with the objective of minimizing the use of permanent
and soft magnetic materials. Special attention shall be given to any parts which
move in the spacecraft frame of reference.

b. Design procedures and design review requirements which will ensure that stray
magnetic fields arising from current loops in the spacecraft subsystems, payloads,
and the associated interconnection hamessing are minimized. Special attention is
required for all elements of power generation and distribution, heaters,
communications components, and subsystems whose status changes frequently. A
system level stray magnetic test to be performed by the spacecraft contractor at the
spacecraft contractor's facility shall demonstrate that each individual spacecraft
module and the flight system as a whole meet the intent of the stray field magnetic
specification. A correction scheme (algorithm) must be delivered to the NOAA
Space Environment Center that can be used in real-time data processing to correct
for any magnetic signature that exceeds magnetometer specification limits.
A magnetic test program to onsure that all flight equipment used in the vicinity of
the magnetic sensors meets stringent limitations on hard and soft permanent
magnetic fields. The program shall include magnetic screening of all parts and
materials used on the magnetometer boom. Guidelines shall be issued on materials
and tools used in the vicinity of the magnetometer sensors. It shall provide for a
suitable zero field test facility for measurement, at both bench and system level
test, ofsensor zero offset at the spacecraft contractor's facility. The sensor zero
offset should be measured mirltiple times throughout the program.
A spacecraft magnetic field model which shall include dipole moment, position
and orientation for all spacecraft subsystems known to possess significant magnetic
material. The model will be used to predict the worst case magnetic signature from
the spacecraft body at the flight sensor assembly as well as to estimate the worst
case spacecraft attitude perturbations caused by magnetic torque.

c.

d.



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.l4-02

I. TITLE Spacecraft Magnetic Control plan for
Magnetometer Performance Assurance (Cont)

3. DATE 8/26/97

5. DATA REQUIREMENTS - Cont.

Measurements at the spacecraft contractor's facility of the residual dipole moment
of the GOES N and GOES O spacecraft. At the spacecraft contractor's discretion,
the govemment will provide instrumentation, personnel, and data analysis to make
this measurement and publish the test report, given a contractor supplied, non:
magnetic (<20Ogauss'cm3)ftfntable edpabte bfiotdtiiig"the Spacacraft"?6cilt ona
principal axis in controlled l0 degrees increments. (ccR6339B, Modl02)
Measurements (by the Payload rest Team) during early phases of on-orbit
operations of the residual spacecraft field along each flight magnetometer axis.
This can be done by recording the magnetometer measurements while rotating the
spacecraft sequentially about each ofthree principal axes.

SPECIAL PREPARATION INSTRUCTIONS

o



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.14-03

I. TITLE SXI Pointing & Jitter Analysis 3. DATE 8t26t97
ti.:,

4. DESCRIPTION/PURPOSE

To demonstrate that the SXI pointing and jitter requirements will be met by the proposed
spacecraft design.

5. DATA REQUIREMENTS

The SXI pointing analysis shall include the effects of:

l. All the alignment elrors contributing to the SXI pointing errors.2. Spacecraft attitude error budgets. In particular, quantify the effects of attitude
errors on SXI pointing;

3. Orbital eccentricity on pointing errors. Investigate the effects of eccentricity over
the minimum as well as the maximum values within the allowable range.

The analysis shall investigate the combined effects of the above three specific categories and any
additional ones that adversely affect the SXI pointing. The analysis shill also demonstrate how
the sXI pointing requirements will be met uy trre spacecraft design.

The SXI jitter analysis shall consist of an articulated flexible multi body dynamic model that
captures the articulating nature of the solar array in addition to the vibrational dynamics.
Analyses that consider the anay atdifferent but fixed orientations with respect to the bus will not
suffice. It is the transition between the different orientations that determinis the spacecraft and
SXI jitter. The SXI jitter environment shall be characterized over a full solar array rotation. An
ad hoc, public domain (e.g., TREETops, DISCos), or commercial (e.g., ADAMS, DADS)
articulated flexible multi body analysis tool must be used to demonstrate that this requirement is
met. If an ad hoc Simulation Software is used, the spacecraft contractor shall provide the
mathematical modeling details. If a public domain o..o--"rcial modeling tool is used, the
spacecraft contractor shall provide the input data file.

In addition to the excitation of the vibrational motion of the solar array due to the array
articulation, other sources of excitation must be considered. All sources of disturbances shall be
catalogued. These disturbances shall include but not be limited to those arising due to the
operations of the Imager,and the Sounder, especially the black body calibrations (BBCALs) of the
Imager and the sounder.

SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.16-01

I. TITLE INR System Description and Analysis Document 3. DATE 8126t97
(:

4. DESCzuPTION/PURPOSE

Ev-aluation of proposed INR concept and implementation. Describe and update, as required, toreflect the most current record of the expected INR performance and operation, based on analyses
and test results.

5. DATA REQUIREIVTENTS

-t

l ' Provide a detailed system description of the INR concept and its implementation, to
include the GFE instrument petfotmun"es and the expected overall performance.

2' Provide separate Navigation and Registration INR error performance allocation budgets
for normal, post-eclipse, and station keeping periods, *d *y other unique periods where
the performance will be or may be different from theexpected normal operational period
performance. For all but the normal operational period, the instruments may be excluded.
The allocation budgets shall include the effects of run declinations of +g.7, +23 and, zero

degrees (equinox). The INR error allocation budgets shall contain all known
contributions to INR mispointing; the roll, pitch *a yu* errors shall be shown as well as
the resulting East-West and North-South pointing ,.rlrr. In addition, the rationale
describing the methodology chosen to combine the individual error allocations into
successive allocation levels up to the overall performance requirement of the specification
shall be provided. As a minimum, the following entries shalibe included, with static and
dynamic enors identified; the frequency ranges of the errors also shall be provided.

a. Spacecraft control system jitter,
b.Uncompensateddynamicinteractionsandtheirfrequencies>.
c. Instrument induced attitude disturbances (e.g., caused by black body
calibrations),
d' Enors in the estimation of the various compensation signals (e.g., curve fit
error for rapidly changipg thermal induced errors),
e' Instrument pointing t*tt associated with the servo perforTnance (provided in
specification3-415'22, and the Imager and Sounder ICb's, and to be updated
periodically throughout the effort). Data from the "GFE Instrument (BOL)
Measured./Analytical EWAIS" column (Tables 4.1.7-l and 4.1.7-2\in the
specification are to be.used.
f. Thermally induced non-repeatable errors (spacecraft & instruments),
g. Orbit determination qrrors,
h. Attitude determination errors,
i. Estimates of non-repeatable errors (magnitude & characteristics),
j. ACS maneuver timing and impacts to instruments during data collection.

3' For each INR budget item, the initial planned approach for determining and
compensating the error (i.e., using the control system, repointing the riirror, mix of the
control system and mirror, etc.) shall be provided by the contractor with his proposal
and updated as required. Of particular interest are the frequencies associated with each
error and the



DATA ITEM DESCzuPTION 2. NUMBER sDA-3.2.16-01

I. TITLE INR System Description and Analysis Document
(Cont)

3. DATE 8/26t97L

5. DATA REQUIREMENTS - Cont.

approaches for compensating any rapidly changing errors, and ensuring that rapidly
changing erors do not exceed the allocation for the servo input signal (providld in
the instrument ICD's).

4.

5.

A worst case Navigation and Registration INR error performance allocation budget
for a normal period with the sun at a+8.7 degree declination using the Imager
instrument data from the "GFE Instrument (BOL) Specification EWIrtrS" column in
the specification S-415 -22,Table 4.I.7-I shall be provided and updated as required.

The initial estimates for the effects of instrument pointing variations at sun
declinations of +10, +23 andzero degrees (equinox) shall use the maximum rate of
change (slope) of the instrument pointing and the peak-peak variation provided in the
specifi catio n S-4 | 5 -22, and the instrument ICD' s.

Provide descriptions of all INR interfaces (e.g., instrument, telemetry and command,
OGE, etc.), including interface boxes, if required, to maintain or minimize changes to
existing interfaces, operational procedures and/or communication formats.

Provide a detailed description of the operational concept, including types, duration
and frequency of command uploads, operational manpower estimates, etc.

-t 6.

7.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.r6-02

:::.,

I. TITLE INR Related System Performance Report 3. DATE 8126t97

4. DESCRIPTION/PURPOSE

This report shall evaluate the mechanical, thermal, structural, and electrical design adequacy and
suitability for INR, based on up-to-date analyses and test results.

DATA REQUIREMENTS

. -., , -,,!.. . . -. A. des-criptionof.thaspacecraft.mechanical,struetural..andthernral interfaee desigm
that are provided for the Imager and Sounder and the engineering rationale explaining
how the designs minimize the thermally induced, diurnal pointing variations and the
probability of thermal snap.

2. An analysis of the total mechanical, electromechanical, ACS, structural dynamics and
thermal design using the instrument models provided and/or test data demonstrating
that the INR compensation dynamic range will not be exceeded (i.e., that there is
sufficient margin after accounting for thermal deformations for the remaining IMC
compensations in the Fixed grid mode).

3. Analysis and/or test data showing that the dynamic interactions generated on the
spacecraft are within the specified magnitudes at the specified frequencies; the analysis
shall include all instruments (Imager, Sounder, SXI and SEM) *d th"it supporting
subsystems; this analysis shall include a summary of the predicted disturbance
environment (amplitude and frequency) at each instrument interface during all
instrument operations. When available, test results of the measured dynamic
interaction between the S/C and instruments, and between instruments shall be
included. Calibration reports of the sensors used to measure on-orbit jitter shall also
be included.

Analyses and/or test data showing that the dynamic interactions generated by the
instruments will not affect any spacecraft operation, and have been accounted for in the
INR Performance Budget (part of the INR System Description and Analysis
Document, CDRL SDA-3.2. I 6-0 I )

An analysis and/or test data showing that the instrument critical temperatures at the
interface points are within the specified ranges.

Estimates and/or test data for the expected worst case INR compensation signals (e.g.,
high rates of change andlor large magnitudes caused by thermal deformations prior to
or immediately following eclipse periods) to demonstrate that the compensation
signals do not exceed the allocation for the servo input signals (provided in the
instrument ICDs).

Analyses and/or test data demonstrating that effeqts on electrical signal interfaces due
to EMVEMC, power transients, grounding methodologies, harnessing, etc. will not
adversely affect any INR performance. One specific area of concern is the analog
signals to/from the instruments.

4.

5.

6,



,.:

DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2. t6-02

I. TITLE INR Related System Performance (Cont) 3. DATE 8/26t97

SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2. t7-01
I. TITLE I Contamination Control plan

3. DATE 8/26/97t. -.

'l,:r*:t

4. DESCRIPTIONiPURPOSE

To provide a contaminalion control plan that defines the necessary levels of cleanliness anddefines the methods and proceduresio be followed to achieve adequate cleanliness andcontamination control for the spacecraft with respect to trre instrument performance requirements.

To define the approach required to maintain cleanliness and contamination control duringshipping" spaeeoraft integr'ation and test; 'storage; shipping; I€iurich siG trocctgdin[, l-aunch,lscent, 
-

and through End Of Life.

5. DATA REQUIREMENTS

As a minimum, the contamination controi plan shall include the following in relation to the S-4 | 5 -22 Performance Specification.

,t

l' Define the beginning of life and end-of-life (EoL) contamination control requirements forall surfaces that affect instrument or spacecraft performance. provide a contaminationbudget delineating the performance degradation for particulate (ground based and on-orbitcontributions) and molecular (ground based non-uolutile residue ana on-oriii;;;;;@'
contaminants as a function of development phase of the spacecraft through EOL.

2' Determine the effect of on-orbit outgassing on the spacecraft and instrument thermal andoptical performance. All sources that havJa fine of sight from direct or return flux shallbe considered' This includes, but is not limited to, thJfollowing: Solar Array(s) interiorand exterior materials, the spacecraft panel surfaces, aliappendages, spacecraft MLI, andventing from the internal spacecraft, etc. The analyses rtuit u. ffi;r.d irirrgMoLEFLUX or equivalent to determine depositions on sensitive surfaces. provide aparticulate analysis that predicts redistribution during launch, ascent and on-orbit missionphases' The analysis shall include launch vehicles (iv) contribution to the sic. All .

analyses will include: theory assumqtions, results oiall runslcases, geometric models,view factors, sticking coefficients, temperature defined outgassing rates, andaccumulations.

3' Identiff all spacecraft flight hardware items to be vacuum baked and certified in order toachieve the overall instrument/spacecraft performance requirements, as a function of theimpact from the spacecraft. Prwide the bakeout parameters for temperature, pressure, andquartz crystal microbalance rates.

4' Define the contamination mitigative aspects of the design (e.g. material selection, ventdesign and orientation, baffles, decontamination heaters, etc.). Include the verification
methodology nec€ssary for achieving the contamination budgets. Describe the techniquesfor verifuing surface cleanliness levells and materiats outgassing rates.

5' Ascertain that all materials used in the design conform to the meet minimum outgassingscreening criteria provided by NASA Reference Publication 1124, entitled, ;;outgassing



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2.17-01

I. TITLE Contamination Control Plan (Cont) 3. DATE 8t26/97
;

5. DATA REQUIREMENTS - Cont.

Data for Selecting Spacecraft Materials". This publication is intended to be used as guidelines
for initially screening materials, and it is not intended to be used as pass/fail criteria.
Materials used in close proximity to critical optics or sensitive thermal control surfaces may
require more stringent requirements and limitations on material quantities. The more stringent
requirements will be established according to instrument performance requirements and

6. Define the requirements and the methods and procedures required to maintain cleanliness
during spacecraft integration and test and launch site processing. The requirements shall be

based upon the most sensitive affected system, any GSE or LV hardware which comes in
contact with the spacecraft shall meet the requirements of that flight hardware, including
instruments.

7. Identiff the environmental facility parameters necessary for fabrication, assembly, I & T, and

launch operations of the spacecraft. As a minimum, the parameters shall include airborne
particulate room classification, relative humidity, temperature, fallout rates, non-volatile
residue (NVR) accumulation, hydrocarbon levels, and garment requirements

8. Provide all cleaning, inspection, and bagging plans/procedures necessary for ground support
equipment, interface hardware, and flight hardware for all assemblies during all phases.

9. Provide an assessment for maintaining cleanliness during transportation and storage periods of
the spacecraft.

1O. Provide an operation flow chart that identifies when all planned cleanliness inspections,
spacecraft bagging, and cleanings will occur from manufactine through launch site
processing.

I l. Describe the methods by which cleanliness requirements are flowed down to the
subcontractors, and how the subcontractor hardware will be inspected/tested to ensure

compliance to all cleanliness requirements.

12. Provide a spacecraft specific contamination control training program for all personnel

required to work on flight hardware in cleanrooms, clean areas, or on clean benches.

13. Include a monitoring plan for the spacecraft and integrated exposed instrument surface

cleanliness and outgassing requirements for fabrication, assembly, integration & test,

spacecraft ground processing and launch site activities (including fairing encapsulation). For
on-orbit EOL, provide analyses that demonstrate performancel cleanliness requirements are

met. The spacecraft contractor shall support periodic reporting of contamination levels

during all points in the flow.



DATA ITEM DESCRIPTION 2. NUMBER sDA-3.2. t7-0r
Contamination Control plan (cont)

5. DATA REQUIREMENTS - Cont.

l4' Define contingency on-orbit cleaning capability for optical and thermal control surfaces in
order to maintain performance requiremints.

15' The purge gas for all-spacecraft operations shall be high-purity gaseous nitrogen (GNz)

:.:l!tttjngto*!!rg-Ml*!:ffD:,27491*GradcB.Typelrequire-ot*frrrotalhydroearbens-,"--
trnc) ana ilinu;e. G ii." 

"faNr, 
manufactured airrn"v u.-"*jTr;;;"es nor

degrade the system. All purity requirements are as follows: <5 ppm THC, <l 1.5 ppm
moisture, -75 F degrees dew point, gg.gg%Nitrogen, and Class j00 (per FED-STD-209) for
particulate. A 0.5pm particulate filter is required-for in-line use withihe purge system
located at the entrance to the instrument. Verification of these requirements is required for
all purge sources as sampled from point of use. Documentation olthe cleanliness/purity
shall be provided to the contamination engineer prior to purge connection/use. A purge gas
methodology shall be provided for the entire spacecraft flow from instrument integration
through launch operations.

16' Provide a plume analyses from station-keeping maneuvers or orbit transfers. The analysis
shall assess any potential degradation to the spacecraft and instrument thermal and optical
performance requirements. Consider LV retrorockets and thruster exhaust plume impact on
the spacecraft.

l7' Define any launch or on-orbit constraints necessary to satisff instrument and spacecraft
contamination requirements.

l8' Provide document updates at PDR to S-415-28 and S-415-29 that reflects changes from the
current GOES I-J spacecraft design. For the proposal, provide an approach to the purge
system and fairing-cleanliness impact to the spacecraft and instrument requirements. The
approacli shall include all purge toiistics at the launch site and fairing surface cleanliness,
verification, and monitoring relative to spacecraft design differences.

6. SPECIAL PREPARATION INSTRUCTIONS

,t



DATA ITEM DESCRIPTION 2. NUMBER SFAT-3.3.1-01

I. TITLE Component and Subsystem Test Procedures 3. DATE 8126/97,t
4. DESCzuPTION/PURPOSE

These documents will be used to review the qualification and acceptance test activity at the
subsystem and component levels of assembly.

5. DATA REQUIREMENTS

The Verification Test Procedures shall describe the implementation of the verification test plan
requirements, and shall also describe the accept/reject criteria for the planned measurements.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER SFAT-3.3.1-02

I. TITLE Component and Subsystem Test Data Packages 3. DATE 8/26t97

4. DESCzuPTION/PURPOSE

To document and review the results of each test activitv.

5. DATA REQUIREMENTS

The contractor shall evaluate the data taken during command and subsystem testing for
conforrnaneewith-ttre applicabte specificationand programmatie requitements. - -

As a minimum, the data package shall contain:

a. Test data
b. Evidence of Quality Assurance acceptance data
c. Listing of test requirements verified
d. Summary description and commentary on the test data package
e. Test procedures as run
f. Test procedure change record listing
g. Data trending
h' Analysis used to demonstrate compliance with component PVP/PVM requirements
i. Configuration identification list
j. Material review actions resulting from the tests
k. Test equipment calibration data
l. Failure report listing and copies as required, (including status/resolution if completed by
submittal)
m. Operating time/cycle data
n. (deleted)

6. SPECIALPREPARATIONTNSTRUCTIONS

Data packages shall be collected and delivered to GOES Resident Office and the GSFC Contract
Office for review and archival

ccR
4226C

MOD 49



DATA ITEM DESCRIPTION 2. NUMBER r&T-3.4.4-01

I. TITLE Spacecraft Test Procedures 3. DATE 8126197

4. DESCRIPTION/PURPOSE

To provide information on how the spacecraft will be tested and how its performance will be
verified during Integration and Test.

5. DATA REQUIREMENTS

The contractor shall provide detailed test procedures to be used during Spacecraft Level Tegting.
These procedures shall be prepared for each test activity defined in the Performance Verification
Plan and shall cover all spacecraft test operations, interfaces, and spacecraft performance
requirements (i.e., electrical, structural and mechanical, EMC), and shall.orr"r specialized tests
such as mechanical function and deployments, environmental exposure tests (i.e., vacuum,
vibration), spacecraft calibration, GSE balibration and checkout, and pre-launch end-to-end tests.
As a minimum, the procedures shall contain such information as:

Test Objectives
Test Methods
Applicable Documents and Software
Required Spacecraft Confi guration
Test Equipment Confi guration
Test Equipment Identifi cation
Test Instrumentation
Safety Provisions and Cautions
Program Quality Requirements
Test Instructions
Data Recording Requirements
Data Recording Forms and Tables
AccepUReject Criteria I

Test Termination Procedure

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER t&T-3.4.4-02

1. TITLE Spacecraft Test Data Package 3. DATE 8126t97

4. DESCRIPTION/PURPOSE

To document and review the results of each test activitv.

5. DATA REQUIREMENTS

The contractor shall evaluate thedata"taken during spacecraf
conformance with the spacecraft specification and piog.u**utic requirements.

As a minimum, the data package shall contain:

Test data
Evidence of Quality Assurance acceptance data
Listing of test requirements verified
summary description and commentary on the test data package
Test procedures as run
Test procedure change record listing

g. Data trending
h. (deleted)
i. Configuration identification listj. Material review actions resulting from the tests
k. Test equipment calibration data (not required for routine test equipment calibrations)
l. Failure report listing and copies as required, (including status/resolution if completed
by submittal)
m.Bum-in data and failure free operation data
n. (deleted)

6. SPECIAL PREPARATION INSTRUCTIONS

Test Data Packages are to be subm,itted following major stages of spaceuaft integration (BMT,
PMT, IVT, etc.) And include an overview summary of the test period that has been covered with
this submission. Data packages shall be delivered to GOES Resident Office for review andarchival. r'

a.

b.
c.
d.
e.

f.

ccR
4226C
MOD 49



DATA ITEM DESCRIPTION 2. NUMBER reT-3.4.4-03

I. TITLE Performance Verifi cation Reports 3. DATE 8t26/97

4, DESCzuPTION/PURPOSE

Provide summary of integration and testing results, conformance, non-conformance, and trend
data.

5. DATA REQUIREMENTS

,t

A. GENERAL DATA REQUIREMENT

Performance verification reports are required for test activities commencing at component level
testing for each spacecraft. Contents of these reports shall include, as a miiimum:

1. Identification of the test article and test, to include: name of item, manufacturer. serial
number, level of assembly, type of hardware (e.g. protoflight, spare), type of test,
verification procedure number, and dates of testing.

2. Summary of the test results of each activity and an assessment of the quality and
acceptability of the item tested.

3. Summary of the problems/failures occurring during the test and their resolution and
corrective actions taken.

4. Trends in the performance of critical components.

5. Actual sequence of these operations incruding dates and times.

6. For each analysis activity, the report shall describe the degiee to which the objectives
were accomplished, how well the mathematical mode (for key GOES requirements) was
validated by the test data, and other significant results.

B. THERMAL VACUUIvT/THERMAL BALANCE TEST REPORTS

The thermal vacuum/thermal balance test report includes pre-test temperature predictions, test
temperatures, a list of these components whose thermal balance test temperatures are outside the
Mission Allowable Temperature limits, post-test predicted test temperatures correlating to V5EC
of actual test temperatures and adescription of what nodal model .hung.. or test boundary
changes were made to obtain the post test correlation.



DATA ITEM DESCRIPTION 2. NUMBER r&T-3.4.4-03

I. TITLE Performance Verification Reports (Cont) 3. DATE 8t26t97

5. DATA REQUIREMENTS - Cont.

C. MISCELLANEOUS REPORTS

Verification reports shall be provided following the completion of the test activities that are
described below:

2. Life testing of any component or assembly.

3. Major tests such as the acoustic test, shocVvibration test, EMC/EMI test, and servo
table testing of the attitude and orbit control subsystem components.

4. End-to-End Test Report following each End-to-End test.

Detailed test and analysis data supporting the verifrcation reports shall be retained by the
contractor. This data, as well as the as-run verification procedures, shall be available for review
at the contractor's facility upon request.

6. SPECIALPREPARATIONTNSTRUCTIONS

Note of Clarification:

This CDRL specifically applies to the test cases identified in Section 5 Paragraphs B & C and not
to the spacecraft and component level testing that is covered by CDRL Snei-j.f .t-OZ
Component and Subsystem Test Data Packages and CDRL I&T-3.4.:4-02 Spacecraft Test Data
Package.

Major tests are defined as test sequences performed at system level that when taken as a whole
comprise the verification process for the specific requirements in question. For this contract, the
major tests identified include: EMVEMC; RF Airlink; Stray and Dipole Moment Magnetics;
Acoustics, Vibration, and Shock; Launch Vehicle Adapter; Fit Check and Compatibility; System
Functional Fit Test; S/C,IMC Test; and S/C Dynamic Interaction Test.

CCR
4226C

MOD 49



DATA ITEM DESCRIPTION 2. NUMBER r&T-3.4.6-01

I. TITLE Launch Site lntegration Plan 3. DATE 8126/97

4, DESCRIPTION/PURPOSE

Provide documentation required to support launch operations. This document will be used as an
input document for transmittal of all GOES requirements to ER and is the primary document
used by ER for the preparation of their Launch Site Support Plan (LSSP) and Payload
Requirements Document (PRD).

5. DATA REQUIREMENTS

The Launch Site Integration Plan shall define and document the support activities that are
necessary for pre-launch activities and the technical aspects of launch operations. This plan shall
describe the pre-launch checkout test plan and integration with the launch vehicle; participation
in launch vehicle/spacecraft integrated systems test; and inspection, checkout, and fueling
operations. All GFF facilities, services and materials must be specified in this document. This
includes facilities required for spacecraft checkout and assembly, power, clean room provisions,
office space, and communications.

The contractor shall document compliance with all ER safety training, security and Personal
Reliability Program requirements.

This document should describe all aspects of the program while at the launch site. A suggested
format for the Launch Site Integration Plan is given below:

1.0 General
l.l Plan Organization
L2 Plan Scope
1.3 Applicabledocuments
1.4 Spacecraft HazardSystemrSummily

2.0 Pre-launch/Launch Test Operations Summary
2.1 Schedule
2.2 Layout of Equipment (each facility) including Test Equipment
2.3 Description of Events at Launch Site

2.3.I Spacecraft Delivery Operations
2.3.2 Payload Processing Facility Operations
2.3.3 Hazardous Processing Facility Operations
2.3.4 Launch Complex Operations

2.4 Launch Hold Criteria
2.5 Environmental Requirements,forFacilities During Transport

,t



DATA ITEM DESCRIPTION 2. NUMBER r&T-3.4.6-01

1. TITLE Launch Site Integration Plan (Cont) 3. DATE 8126197

). DATA REQUIREMENTS - Cont.

3.0 Test Facility Activation
3.I ActivationSchedule
3.2 Logistics Requirements
3.3 Equipment Handling
3.4 Maintenance

4.0

5.0

6.0

Administration
4.I Test Operations

Security Provision for Hardware/Software

Special Range Support Requirements
6.1 Voice Communications
6.2 Mission Control Operations

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER r&T-3.4.6-02

1. TTTLE Launch Commit Criteria 3. DATE 8t26197

4. DESCRIPTION/PURPOSE

A list of conditions which must be met to proceed with launch.

5. DATA REQUIREMENTS

The'esntrae8or shall prepare and-doeunnent the launeheornrni$eriteriarand-doe+rrnent the criteria=

to be used to commit the GOES spacecraft for launch. The document shall address the

spacecraft, GFE instruments, the spacecraft launch control center(s), launch critical GSE and

associated activities prior to liftoff.

Each telemetry parameter shall be tabulated with its acceptable values, tolerances, and out-of-
limits conditions which would require a resolution prior to launch.

6. SPECIAL PREPARATION TNSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER r&T-3.4.6-03

I. TITLE Launch Site Test Procedures 3. DATE 8/26t97

4. DESCzuPTION/PURPOSE

Defines the procedures for assembly, test, checkout and launch support of the GOES Spacecraft
at ER.

5. DATA REQUIREMENTS

The contractor shall provide all required procedures (in a format acceptable to ER (NASA) for
test activities at ER. The procedures shall include, but are not limited to, the following areas:

a. Spacecraft Power and Checkout
b. Integrated Launch Vehicle Tests
c. S/C testing with ground facilities
d. Spacecraft Propellant Loading and Handling
e. Emergency Contingency Operations
f. spacecraft Mating (inputs to ELV contractor's documentation)
g' Spacecraff/Launch Vehicle Checkout (inputs to ELV contractor's documentation)
h. GSE Checkout and Validation
i. Ordnance Activities

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER r&T-3.4.6-04

rl. TrTLE Ground Operations Plan 3. DATE 8t26/97

4. DESCzuPTION/PURPOSE

Provides a plan to obtain approval for use of the launch site facilities and resources and for the safetv
measures to be employed for spacecraft operations.

5. DATA REQUIREMENTS

Thdditiitiacfoishall submit a Ground opeiationJ ptan (copi i'*;.ilp"...*n to be launched.
Contents shall be in accordance with Eastem and Western Range SafetyRequirements 127-1. The
GOP generation shall begin in the design phase and continue through the project development
production and integration and test phases. The GOP must be approved by the launch.utrg" prior to
the start ofany hazardous operations on the range.

Each GOP submittal or supplemental submittal shall include addenda and updates required to ensure
that the plan is current for each spacecraft launch.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER

Missile System Pre-Launch Safety Package

4. DESCRIPTION/PURPOSE

Demonstrate that the spacecraft, its interfaces, GSE and procedures comply with ER and NASA
Safety Requirements.

s.DATA REQUTREMENTS

The contractor shall submit a Missile System Pre-Launch Safety Package (MSPSP) for each
spacecraft to be launched. Contents will be in accordance with Eastern and Western Range Safety
Requirements 127-1. The safety assessment shall begin early in the design phase and continue
through the project development effort. During the assessment, the contractor shall perform analysis
and verification to identiff the hazards associated with the mission hardware support equipment,
related software, and their interfaces. There shall be revisions of this data package to reflect:

a. All changes made in the hazard control and safety assessment of the spacecraft, the ground
support equipment or launch operation procedures since the last submittal.

b. All information and data that are peculiar to the individual spacecraft and its launch
operations, such as GSE design changes, ground processing, related failure and accident
summaries, open item lists, etc.

Each MSPSP submittal or supplemental submittal shall include addenda and updates required to
ensure that the data package is current for each spacecraft launch.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER I&T-3.4.9-01

I. TITLE Transportation and Handling Plan & Procedures 3. DATE 8t26t97

4, DESCRIPTION/PURPOSE

Provide the plan for the transportation and handling of the spacecraft and ground support
equipment during integration and test activity and transportation to the Eastern Range (ER).

5. DATA REQUIREMENTS

A. TRANSPORTATION & HANDLING PLAN
The Transportation and Handling Plan shall incorporate details of the spacecraft and GSE
during the integration and test flow sequence and the transportation from the contractor's
plant to the ER. Requirements for air or ground shipment shall be specified. The shipping
plan shall include all necessary planning and paperwork to support the transportation.
These details shall include the following:

L Ground andlor air shipment cargo loading and unloading procedures.
2. Cargo manifest including aircraft layout diagrams.
3. Staging area plans and diagrarns.
4. Trip planning schedule of events, required support, route, contingency plans,permits.
5. Loading/unloading GSE and personnel required.
6. Requirements for pertinent calibration, special tools, fixtures, shipping

containers, etc.
7. Transportation and handling flow plan for the spacecraft during

manufacture, integration, testing and launch activity.

B. TRANSPORTATION & HANDLING PROCEDURE
The Transportation Procedures shall speciff all of the step-by-step procedures for the
handling and transporting of the spacecraft, instruments, spares, and GSE. The procedure
shall include:

l. Special environmental conditions, such as cleanliness, temperature, humidity, etc.
2. Format for recording QA stamp, deviations, and approval columns.
3. Requirements for special tools, equipment, special handling fixtures, and containers.
4. Procedures to comply with local, state, and federal safety requirements.
5. Procedures for maintaining contact with the transported item (where applicable).

c. TRAN$PORTATION LOG. AND PRE-SHIPMENT COORDINATION
The spacecraft contractor shall maintain a log of events and periodic environmental
readings throughout all transportations. The time of significant and major events and
unexpected environmental readings shall be recorded. All unexpected events shall be
evaluated for their possible negative impact on the spacecraft and a discrepancy report shall
be generated if considered to possibly affect spacecraft performance. The spacecraft
contractor shall conduct pre-shipment coordination meetings with all involved parties at the
plant, departing facility, and airport.



DATA ITEM DESCRIPTION 2. NUMBER I&T-3.4.9-01

I. TITLE Transportation and Handling Plan & Procedures (Cont) 3. DATE 8/26/97

SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER I&T-3.4.10-01

1. TITLE Ground Storase Plan 3. DATE 8t26197

4. DESCRIPTION/PURPOSE

This document shall provide the plan for implementing ground storage of the GOES-N, O, P, Q
Spacecraft.

5. DATA REQUIREMENTS

The eontraetor shall provide a detailed plan f,er ground storage of the GOES satellites.*The*-- **-
storage plan shall describe the following:

a. The stage in the S/C acceptance test flow sequence at which the S/C would be placed into
ground storage.

b. Spacecraft ground storage configuration, including which components (if any) would be

removed for separate storage.
c. Ground storage containers and environment and the associated instrumentation for

monitoring the S/C and environment during storage.
d. The schedule and extent of S/C testing and inspection during ground storage.
e. Flight battery certification plan with the effects of the storage period on the expected in-

orbit lifetime.
Impact of prolonged storage on S/C operational lifetime including expendables.
Removal from storage, including retesting requirements.
A plan for maintaining the readiness of the system test equipment, and Ground Silpport
Equipment.
The management plan for insuring availability of facilities and experienced personnel to
support the storage and post-storage activities.
The procedures and documentation plan for handling discrepancies and malfunctions
found prior to and during the storage period.
The call-up and activation plan and schedule with milestones and event span-times that
will be followed after receipt of direction to remove the S/C from storage to meet a
selected launch date.

6. SPECIAL PREPARATION INSTRUCTIONS

The Ground Storage Plan shall incorporate the storage requirements for the GFE instruments.

f.
o

h.

i.

J.

k.



DATA ITEM DESCRIPTION 2. NUMBER I&T-3.4.1l-01

I. TITLE Assembly, Integration and Test Personnel Ground
System Training Package

3. DATE 4t2U03

:,",

4. DESCRIPTIONIPURPOSE

The spacecraft contractor shall develop a training package to train the spacecraft contractor
System Test personnel in the SSGS elements in the UNIX environment.

5. DATA REQUIREMENTS

The I&T training package shall include the following elements:

. EPOCH

. NTACTS
GTACS

- NT Client
- MRS&S
. DID
. GTS
- SITE

The training package shall include a ground system overview, sub-system interface diagrams,

start-up/initialization, operational user's guide, fail-over/contingency, and maintenance
procedures.

6. SPECIALPREPARATIONINSTRUCTIONS

(Mod97, CCR 43648)



2. NUMBER t&T-3.4.n-02DATA ITEM DESCzuPTION

Spacecraft System Post-Storage lntegration and Test
Training Package

The spacecraft contractor shall develop a training package that shall be used by the spacecraft

contractor's personnel in preparation for the spacecraft post-storage testing.

5. DATA REQUIREMENTS

The spaeeeraft post-storage training paekage- shall include. post storage,integratiaa actlvities-tesl-
plans, test sequence and shipment of the spacecraft to the launch facility. The sequence of events

shall identiff all the spacecraft test locations, fixtures, spacecraft Bus and Comm Payload STE,

EGSE, MGSE, special instrumentation and software systems. The training package shall include
test configuration and set-up, spacecraft and instrument safeing procedures, special shipping,
handling and cleanliness requirements and processes, mechanical, harness and tech/sup training
requirements, contamination requirements and processes (particulate, magnetic).

6. SPECIALPREPARATIONINSTRUCTIONS

(Mod 97, CCR4364B)



DATA ITEM DESCzuPTION 2. NUMBER r&T-3.4.1l-03

I. TITLE Spacecraft Thermal Vacuum (SCTV) Test Training
Documentation

3. DATE 4tzv03

4. DESCRIPTION/PURPOSE

The spacecraft contractor shall develop a training package that shall to be used by the spacecraft
contractor's personnel in support of the spacecraft post-storage SCTV testing.

5. DATA REQUIREMENTS

The training package shall include the post-storage SCTV test plans and the sequence of events.
The sequence of events shall identify all the spacecraft test locations, frxtures, GSE, special
instrumentation and software systems. The training package shall include the test configuration
and set-up, spacecraft and instrument safing procedures, special handling and cleanliness
requirements and processes, mechanical, hamess and tech/sup training requirements,
contamination requirements and processes (particulate, magnetic).

6. SPECIALPREPARATIONINSTRUCTIONS

(Mod 97, CCR4364B)



DATA ITEM DESCRIPTION 2. NUMBER r&T-3.4.1l-04

I. TITLE Instrument Test and STE Trainins Documentation 3. DATE 4t2It03

4. DESCzuPTION/PURPOSE

The spacecraft contractor shall develop a training package to be used by the spacecraft
contractor's and the GFE instrument contractor's personnel in support of the spacecraft post-
storage testing of the GFE Instruments.

5. DATA REQUIREMENTS

The training package shall include the post-storage instrument test set up plans and checkout as
defined in Test Procedure # 903 (Imager and Sounder Test Configuration Support) and Test
Procedure # 904 (SXI Test Configuration Support). The plans shall identiff all the spacecraft
test locations, ftxtures, GSE, special instrumentation and software systems. The training shall
include test configuration and set-up, special handling and cleanliness requirements and
processes, mechanical, hamess and tech/sup training requirements, contamination requirements
and processes (particulate, magnetic). The imager and sounder instrument tests that Complement
TP # 903 are as follows:

Test Description ITT Test #
EP Full Imager 8176982
EP Full Sounder 8176981
Coherent Noise 8177042
Vis/Star Cal Im 8176989
Vis/Star Cal Sndr 8176988
System MTF Im 8177028
MTF IGFOV Sndr 8177020
Dyn coreglshear 8177014
Manual Deploy VS U77A56
Hinge Friction I/S 8177055

The SXI tests that complement TP # 904 are as follows:

Test Description
SXI Short Form Functional Test (SFFT)
SXI Long Form Functional Test (LFFT)

The training package shall also include documentation that addresses the following:

- Retrieval of test point cable set fiom storage
- Inspection and lR/Continuity checks of the test point cables
- The routing of the test point cables from GFCR into the test area
- The movement of the RTP from storage to the test area
- The integrated checkout pf RTP to GTACS/Spacecraft interfaoes (T&C, Wideband, and MDL).

6. SPECIAL PREPARATION INSTRUCTIONS (CCR43648, Mod97)



DATA ITEM DESCRIPTION 2. NUMBER GND-3.5.2-01

I. TITLE Telemetry and Command System (GTACS)
Design and Implementation

3. DATE 8126197

4, DESCRIPTION/PURPOSE

The purpose of this item is to document the GOES N-Q Telernetry and Command System
(GTACS) design, implementation, maintenance, training, and installation and test procedures.

5. DATA REQUIREMENTS

Tasks
l. Document the detailed design of the GTACS
2. Provide GTACS hardware and software trainins and maintenance documentation and

user guides
Provide source, object, and executable code for each software configuration item.
Provide operation system licenses for hardware components delivered.
Provide documentation and COTS software licenses for all components on which they are
installed.

Document Preparation Instructions
The GTACS Design and Implementation document shall include the following parts,
prepared in accordance with the applicable NOAA Standards 524.801 through 524.805, and
including the following information:

l. GTACS System, Hardware, and Software Design
2. GTACS Installation Plan

a. Introduction
b. Statement of Purpose and Scope

Applicable Documents
Equipment List
Installation Area Layout
Equipment and Cabling Configuration
Installation Procedurg and Constraints
Power and Environmental Conditions
Facility Access
Installation schedule
Accomrpodation with on-going Operational Environment
Assumptions Regarding ExpectedAtreeded Government Facilities and Support

3. Test Plans and procedures
a. GTACS Verification and Validation Plan

i. Introduction
ii. Statement of Purpose and Scope

J.

4.
).



DATA ITEM DESCRIPTION 2. NUMBER GND-3.5.2-01

I. TITLE Telemetry and Command System (GTACS)
Design and Implementation (Cont)

3. DATE 8t26t97

5. DATA REQUIREMENTS - Cont.

iii. Applicable Documents
v. Test.Prq-cedure. and.DataManagement*
vi. Test Documentation
vii. Test Verification Tracking
viii.Test Resources
ix. Test Discrepancy Management
x. Test Methodology

GTACS CM and QA Plan
i. Introduction
ii. Statement of Purpose and Scope
iii. Applicable Documents
iv. CM and QA Philosophy
v. CM and QA Resources and Tools
vi. Configuration Control Board Structure
vii.Configuration Item Identifi cation
viii. Confi guration Change Process
ix. Configuration Auditing and Enforcement
x. Configuration Documentation
xi. Quality Evaluation Process

GTACS Pre-Shipment Test Plan and Procedures, and Post-test Analysis
GTACS Post-Shipment Test Plan and Procedures, and Post-test Analysis
GTACS Preliminary Acceptance Test Plan and Procedures, and Post-test Analysis
GTACS Integrated Ground Systems Test Plan and Procedures, and Post-test Analysis
GTACS/Spaceuaft Compatibility Test Plan and Procedures, and Post-test Analysis
GTACS Final Acceptance Test Plan and Procedures, and Post-test Analysis

Test Plan requirements:
lntroduction ''

Statemont of Purpose and Scope
Applicable Documents
Test Methodology
Test Procedure and Data Management
Test Documentation
Test Verifi cation Tracking
Test Resources

b.

c.

d.
e.

f.
g.

h.

a.

b.
c.

d.
e.

f.
g

h.



\ DATA ITEM DESCRIPTION 2. NUMBER GND-3.5.2-01

l. rnrn Telemetry and Command System (GTACS) Design
and Implementation (Cont)

3. DATE 8126197

5. DATA REQUIREMENTS - Cont.

i.
j.

Test Discrepancy Management
Testing Schedule

Test Procedure Requirements:
a. Test Step Sequence
b. Expected Result
c. Test rryith In-Range and Out-of-Range Data

Post-Test Analysis Requirements:
a. Introduction
b. Statement of Purpose and Scope
c. Applicable Documents
d. Testing Summary

Test Analysis and Results
Test Discrepancy Resolution
Test Data

Training Documentation:
a. GTACS Training Plan

i. Introduction
ii. Statement of Purpose and Scope
iii. Applicable Documents
iv. Training Resources
v. Training Course Structure
vi. Training Quality Assurance
vii. Consistency with S24.804 Requirements

b. GTACS User/Operator Training and Users Manuals
i. Introduction
ii. Training Coursg Structure
iii. Training Schedule
iv. System and Operations Overview
v. Operation Environment
vi. Nominal Operation (lecture and lab)
vii.Contingency Operation (lecture and lab)

e.

f.
oD'



DATA ITEM DESCRIPTION 2. NUMBER GND-3.5.2-01

1. TITLE Telemetry and Command System (GTACS) Design
and Implementation (Cont)

3. DATE 8/26t97

5. DATA REQUIREMENTS - Cont.

GTACS Software Maintenance Training Manuals
i. Introduction
ii, Training Course Structure
iii. Training Schedule

v. Software Maintenance Resources
vi. Software Maintenance Procedures
vii.Software and Database Organization and Structure
viii.Detailed Software Process Description
GTACS Hardware Operations and Maintenance Training Manuals
i. Introduction
ii. Training Course Structure
iii. Training Schedule
iv. System Overview
v. Detailed Vendor and Custom Equipment Description
vi. Hardware Maintenance Procedures
vii.Hardware Conective Maintenance Procedures
viii.Hardware Preventive Maintenance Procedures.

6. SPECIAL PREPARATION INSTRUCTIONS

c.

d.



DATA ITEM DESCRIPTION 2. NUMBER GND-3.5.2-02

I. TITLE Telemetry Acquisition and Command Transmission
System (NTACTS) Design and Implementation

3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

The purpose of this item is to document the GOES N-Q Telemetry Acquisition and Command
Transmission System (NTACTS) design, implementation, maintenance, training, and installation
and test procedures.

5. DATA REQUIREMENTS

Tasks
1. Document the detailed design of the NTACTS
2. Provide NTACTS hardware and software training and maintenance documentation and

user guides.
3. Provide source, object, and executable code for each software configuration item.
4. Provide operating system licenses for hardware components delivered.
5. Provide documentation and COTS software licenses for all components on which they are

installed.

Document Preparation Instructions
The NTACTS Design and Implementation document shall include the following parts,
prepared in accordance with the applicabte NOAA Standards S24.801 through 524.805, and
including the following information:

l. NTACTS Design
2. NTACTS Installation Plan

a. Introduction ,,

b. Statement of Purpose and Scope
c. Applicable Documents
d. Equipment List
e. Installation Area Layout
f. Equipment and Cabling Configuration
g. Installation Procedure and Constraints
h. Power and Environmental Conditions
i. Facility Accebs
j. Installationschedule
k. Accommodation with on-going Operational Environment
l. Assumptions Regarding ExpectedAtreeded Government Facilities and Support



DATA ITEM DESCRIPTION 2. NUMBER GND-3.5.2-02

I. TITLE Telemetry Acquisition and Command Transmission
System (NTACTS) Design and Implementation (Cont)

3. DATE 8t26197

5. DATA REQUIREMENTS - Cont.

Test Plans and procedures
a. NTACTS Verification and Validation Plan

i. Introduction
ii. Statement of Purpose and Scope

--iii.-AtplidebG Dttduriients'- -'"

iv. Test Methodology
v. Test Procedure and Data Management
vi. Test Documentation
vii.Test Verifi cation Tracking
viii.Test Resources
ix. Test Discrepancy Mariagement

b. NTACTS CM and QA Plan
i. Introduction
ii. Statement of Purpose and Scope
iii. Applicable Documents
iv. CM and QA Philosophy
v. CM and QA Resources and Tools
vi. Configuration Control Board Structure
vii.Confi guration Item Identification
viii.Confi guration Change Process
ix. Configuration Auditing and Enforcement
x. Configuration Documentation
xi. Quality Evaluation Process
NTACTS Pre-Shipment Test Plan and Procedures, and Post-test Analysis
NTACTS Post-Shipment Test Plan and Procedures, and Post-test Analysis
NTACTS Preliminary Acceptartce Test Plan and Procedures, and Post-test Analysis
NTACTS Integrated Ground Systems Test Plan and Procedures, and Post-test
Analysis

g. NTACTS /Spacecraft Compatibility Test Plan and Procedures, and Post-test Analysis
h. NTACTS Final Acceptance Test Plan and Procedures, and Post-test Analysis

Test Plan requirements:
a. Introduction
b. Statement of Purpose and Scope
c. ApplicableDocuments
d. Test Methodology
e. Test Procedure and Data Management
f. Test Documentation

3.

-#t

c.
d.
e.

f.



DATA ITEM DESCRIPTION 2. NUMBER GND-3.5.2-02

I. TITLE Telemetry Acquisition and Command Transmission
System (NTACTS) Design and lmplementation (Cont)

3. DATE 8t26t97

5. DATA REQUIREMENTS - Cont.

g. Test Verification Tracking
h. Test Resources
i. Test Discrepancy Management
j. Testing Schedule

,T

Test Procedure Requirements:
a. Test Step Sequence
b. Expected Result
c. Test with In-Range and Out-of-Range Data

Post-Test Analysis Requirements :

a. Introduction
b. Statement of Purpose and Scope
c. Applicable Documents
d. Testing Summary
e. Test Analysis and Results
f. Test Discrepancy Resolution
g. Test Data

4. Training Documentation:
a. NTACTS Training Plan

i. lntroduction
ii. Statement of Purpose and Scope
iii. Applicable Documents
iv. Training Resources
v. Training Course Structure
vi. Training Quality Assurance
vii.Consistency with S24. 804 Requirements

b. NTACTS User/Operator Training Manuals
i. Introduction
ii. Training Course Structure
iii Training,Schedule
iv. System and Operations Overview
v. Operation Environment
vi. Nominal Operation (lecture and lab)
vii.Contingency Operation (lecture and lab)



,t
5. DATA REQUIREMENTS - Cont.

NTACTS Software Maintenance Training Manualsi. Introduction
ii. Training Course Structure
iii. Training Schedule

,.t

irr. System'Overview. v. uJrrwtrl vYgl vlgw

v. Software Maintenance Resources
vi. Software Maintenance procedures
vii. software and Database organi zationand structure
viii.Detailed Software process Description

d. NTACTS Hardware operations and Maintenance Training Manualsi. Introduction
ii. Training Course Structure
iii. Training Schedule
iv. System Overview
v. Detailed Vendor and Custom Equipment Description
vi. Hardware Maintenance proceduies
vii. Hardware Corrective Maintenance procedures
viii.Hardware Preventive Maintenance procedures.

DATA ITEM DESCRIPTION GND-3.5.2-02

Telemetry Acquisition and Command Transmission
SytE- $TACTS) Design and Implementation (Conr)

3. DATE

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER GND-3.5.2-03

I. TITLE Orbit and Attitude Tracking System (OATS) Design and
Implementation

3. DATE 8t26/97

4. DESCzuPTION/PURPOSE

The purpose of this item is to document the GOES N-Q OATS design, implementation,
maintenance, training, and installation and test procedures.

,t

5. DATAREQUREMENTS

Tasks
l. Document the N-Q OATS detailed design.
2. Provide N-Q OATS hardware and software training and maintenance documentation and

user guides.
Provide source, object, and executable code for each software configuration item.
Provide operation system licenses for hardware components delivered.
Provide documentation and COTS software licenses for all components on which they are
installed.

Document Preparation Instructions
The OATS Design and Implementation document shall include the following parts, prepared
in accordance with the applicable NOAA Standards 524.801 through S24.805, and including
the following information:

OATS Design
OATS Installation Plan
a. Introduction
b. Statement of Purpose and Scope ,

c. Applicable Documents
d. Equipment List
e. Installation Area Layout
f. Equipment and Cabling Configuration
g. Installation Procedure and Constraints
h. Power and Environmental Conditions
i. Facility Access
j. Installationsbhedule
k. Accommodation with on-going Operational Environment
l. Assumptions Regardipg Expected/Irleeded Government Facilities and Support

J.

4.
5.

l.
2.



DATA ITEM DESCRIPTION 2. NUMBER cND-3.5.2-03

I. TITLE Orbit and Attitude Tracking System (OATS) Design and
Implementation (Cont)

3. DATE 8126197

5. DATA REQUIREMENTS - Cont.

3. Test Plans and procedures
a. OATS Verification and Validation plan

i. Introduction
ii. Statement of purpose and Scope
iii:- Applieable Docuriients* -
iv. Test Methodology
v. Test Procedure and Data Management
vi. Test Documentation
vii. Test Verification Tracking
viii.Test Resources
ix. Test Discrepancy Mariagement
OATS CM and QA Plan
i. lntroduction
ii. Statement of Purpose and Scope
iii. Applicable Documents
iv. CM and QA Philosophy
v. CM and QA Resources and Tools
vi. Configuration Control Board Structure
vii.Configuration Item Identification
viii. Confi guration Change Process
ix. Configuration Auditing and Enforcement
x. Configuration Documentation
xi. Quality Evaluation Process .

OATS Pre-Shipment Test Plan and Procedures, and post-test Analysis
OATS Post-Shipment Test Plan and Procedures, and post-test Analysis
OATS Preliminary Acceptance Test Plan and Procedures, and Post-test Analysis
OATS Integrated Ground Systems Test Plan and Procedures, and Post-test Analysis
OATS Final Acceptance Test Plan and Procedures, and post-test Analysis

Test Plan requirements:
lntroduction
Statement of Purpose and Scope
Applicable Documents
Test Methodology
Test Procedure and Data Management
Test Documentation

b.

c.

d.
e.

f.
g.

a.

b.
c.

d.
e.

f.



DATA ITEM DESCRIPTION 2. NUMBER GND-3.5.2-03

I. TITLE Orbit and Attitude Tracking Sysrem (OATS) Design
and Implementation (Cont)

3. DATE 8/26t97

5. DATA REQUIREMENTS - Cont.

g. Test Verification Tracking
h. Test Resources
i. Test Discrepancy Management
j. Testing Schedule

Test Procedure Requirements:
a. Test Step Sequence
b. Expected Result
c. Test with In-Range and Out-of-Range Data

Post-Test Analysis Requirements :

a. Introduction
b. Statement of purpose and Scope
c. ApplicableDocuments
d. Testing Summary

Test Analysis and Results
Test Discrepancy Resolution
Test Data

Training Documentation:
a. OATS Training plan

i. Introduction
ii. Statement of purpose and Scope
iii. Applicable Documents
iv. Training Resources
v. Training Course Strucfure
vi. Training Quality Assurance
vii. Consistency with S24.804 Requirements

b. OATS User/Operator Training Manuals
i. Introduction
ii. Training Course Structure
iii. Training Schedule
iv. System and Operations Overview
v. OperationEnvironment
vi. Nominal Operation (lecture and lab)
vii.Contingency Operation (lecture and lab)

e.

f.
g
D'

4.



DATA ITEM DESCRIPTION 2. NUMBER GND-3.5.2-03

Orbit and Attitude Tracking System (OATS) Design
and Implementation (Cont)

5. DATA REQUIREMENTS - Cont.

c. OATS Software Maintenance Trainins Manuals
i. Introduction
ii. Training Course Structure
iii. Training Schedule*-iv: 

Symom we..-rvieW-*
v. Software Maintenance Resources
vi. Software Maintenance procedures
vii.Software and Database Organization and Structure
viii.Detailed Software process Description

d. OATS Hardware operations and Maintenance Training Manuals
i. Introduction
ii. Training Course Structure
iii. Training Schedule
iv. System Overview
v. Detailed Vendor and Custom Equipment Description
vi. Hardware Maintenance procedures
vii.Hardware Corrective Maintenance procedures
viii.Hardware Preventive Maintenance procedures.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER GND-3.5.2-04

I. TITLE MDL Receive System & Archive (MRS&A)
Design and Implementation

3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

The purpose of this item is to document the GOES N-Q MDL Receive System & Archive
(MRS&A) design, implementation, maintenance, training, and installation and test procedures.

5, DATA REQUIREMLNTS

Tasks

i

1. Document the MRS&A detailed design
2. Provide N-Q MRS&A hardware and software training and maintenance documentation

and user guide.
3. Provide source, object, and executable code for each software configuration item.
4. Provide operation system licenses for hardware components delivered.
5. Provide documentation and COTS software licenses for all components on which they are

installed.

Document Preparation Instructions
The MRS&A Design and Implementation document shall include the following parts,
prepared in accordance with the applicable NOAA Standards 524.801 through-524.805, and
including the following information:

l. GOES N-Q Interface Specification
a. Introduction
b. SSGS Electrical Interface Characteristics
c. SSGS Interprocess Communication Message Formats ,,
d. S/C to SSGS Interfaces.

MRS&A Installation Plan
a. Introduction
b. Statement of Purpose and Scope
c. ApplicableDocuments
d. Equipment List
e. Installation Area Layout
f. Equipment and Cabling Configuration
g. Installation Procedure, and Constraints
h. Power and Environmental Conditions
i. Facility Access

i. Installation schedule
k. Accommodation with on-going Operational Environment
l. Assumptions Regarding ExpectedA{eeded Governmdnt Facilities and Support



DATA ITEM DESCRIPTION 2. NUMBER GND-3.s.2-04

1. TITLE MDL Receive System & Archive (MRS&A)
Design and Implementation (Cont)

3. DATE 8t26197

5. DATA REQUIREMENTS - Cont.

3. Test Plans and procedures
a. MRS&A Verification and Validation Plan

b.

l. lnroouctlon
ii. Statement of Purpose and Scope
iii. Applicable Documents
iv. Test Methodology
v. Test Procedure and Data Management
vi. Test Documentation
vii.Test Verification Tracking
viii.Test Resources
ix. Test Discrepancy Management
MRS&A CM and QA Plan
i. Introduction
ii. Statement of Purpose and Scope
iii. Applicable Documents
iv. CM and QA Philosophy
v. CM and QA Resources and Tools
vi. Configuration Control Board Structure
vii. Configuration Item Identifi cation
viii.Configuration Change Process
ix. Configuration Auditing and Enforcement
x. Configuration Documentation
xi. Quality Evaluation Process
MRS&A Pre-Shipment Test Plan and Procedures, and Post-test Analysis

MRS&A Post-Shipment Test Plan and Procedures, and Post-test Analysis

MRS&A Preliminary Acceptance Test Plan and Procedures, and Post-test Analysis

MRS&A Integrated Ground Systems Test Plan and Procedures, and Post-test Analysis

MRs&A/Spacecraft Compatibility Test Plan and Procedures, and Post-test Analysis

MRS&A Final Acceptance Test Plan and Procedures, and Post-test Analysis

c.

d.
e.

f.
g.

h.

Test Plan requirements:
a. Introdudtion
b. Statement of Purpose and Scope

c. Applicable Documents
d. Test Methodology
e. Test Procedure and Data Management



DATA ITEM DESCRIPTION 2. NUMBER GND-3.5.2-04

I. TITLE MDL Receive System & Archive (MRS&A)
Design and Implementation (Cont)

3. DATE 8126t97

5. DATA REQUIREMENTS - Cont.

f. Test Documentation
g. Test Verification Tracking
h. Test Resources
i. Test Discrepancy Management
j:- Testing Sdhedute" 

-

Test Procedure Requirements:
a. Test Step Sequence
b. Expected Result
c. Test with In-Range and Out-of-Range Data

Post-Test Analysis Requirements :

a. Introduction
b. Statement of purpose and Scope
c. Applicable Documents
d. Testing Summary
e. Test Analysis and Results
f. Test Discrepancy Resolution
g. Test Data

Training Documentation:
a. MRS&A Training plan

i. Introduction
ii. Statement of purpose and Scope
iii. Applicable Documents
iv. Training Resources
v. Training Course Structure
vi. Training Quality Assurance
vii.Consistency with S24.804 Requirements

b. MRS&A User/Operator Training Manuals
i. Introduction
ii. Training'Course Structure
iii. Training Schedule
iv. System and Operations Overview
v. OperationEnvironment
vi. Nominal Operation (lecture and lab)
vii.Contingency Operation (lecture and lab)

4.



DATA ITEM DESCRIPTION 2. NUMBER GND-3.5.2-04

I. TITLE MDL Receive System & Archive (MRS&A)
Design and lmplementation (Cont)

3. DATE 8t26t97

5. DATA REQUIREMENTS - Cont.

c. MRS&A Software Maintenance Training Manuals
i. Introduction
ii. Training Course Structure
iii. Training Schedule
iv. System Overview
v. Software Maintenance Resources
vi. Software Maintenance procedures
vii. Software and Database Organization and Structure
viii.Detailed Software process Description

d. MRS&A Hardware operations and Maintenance Training Manualsi. Introduction
ii. Training Course Structure
iii. Training Schedule
iv. System Overview
v. Detailed Vendor and Custom Equipment Description
vi. Hardware Maintenance procedures
vii. Hardware Corrective Maintenance procedures
viii.Hardware Preventive Maintenance procedures.

6, SPECIAL PREPARATION INSTRUCTIONS



,' I

t

4. DESCzuPTION/PURPOSE

The purpose of this item is to document the GOES N-Q Spacecraft Support Ground System(SSGS) interfaces.

s. DATA nsQurREvrENfs

Tasks
l' Document the electrical and mechanical interfaces among all SSGS elements.2. Document the SSGS Network design.
3' Document SSGS interprocess comirunications messages, formats, and protocols.

6. SPECIAL PREPARATION INSTRUCTIONS

The interface control document shall be similar in format to the GOES operations GroundEquipment (OGE) Interface Specification, DRL 504-02.

DATA ITEM DESCRIPTION 2. NUMBER GND-3.5.2-05

Spacecraft Support Ground System Interface
Specification



DATA ITEM DESCzuPTION 2. NUMBER GND-3.5.2-06

Dynamic lnteraction Diagnostic (DID) Design
and Implementation

4. DESCzuPTION/PURPOSE

The purpose of this item is to document the GOES N-Q DID design, implementation,
maintenance, training, and installation and test procedures.

5; DATA REQUIREMENTS^ -"

Tasks

Provide source' object, and executable code for each software configuration item.
Provide operation system licenses for hardware components delivered.
Provide documentation and COTS software licenses for all components on which they are
installed.

^-.F n*H"'"Tiff,il'#il::T,";'l?3"ff::ffiTfi1iffifi;ffiflJ""ffi::trfJi3ff:'' O

3.
4.
).

l. Document the N-e DID detailed design.
2' Provide N-Q OATS hardware and software training and maintenance documentation and

user guides.

l. DID Design
2. DID Installation plan

a. Introduction
b. Statement of purpose and Scope
c. Applicable Documents
d. Equipinent List I

e. Installation Area Layout
f. Equipment and Cabling Configuration
g. Installation Procedure and Constraints
h. Power and Environmental Conditions
i. Facility Access
j. Installationschedule
k. Accommodation with on-going operational Environment
l' Assumptions Regarding Expected/Trtreeded Government Facilities and Support



DATA ITEM DESCRIPTION 2. NUMBER GND-3.s.2-06

Dynamic Interaction Diagnostic (DID)
Design and Implementation (Cont)

3. DATE

5. DATA REQUIREMENTS - Cont.

3. Test Plans and procedures
a. DID Verification and Validation plan

i. Introduction
ii. Statement of purpose g-nd'$.eppe
iii." Appfiii6ie Documents
iv. Test Methodology
v. Test Procedure and Data Management
vi. Test Documentation
vii. Test Verification Tracking
viii.Test Resources
ix. Test Discrepancy Management

b. DID CM and eA plan
i. Introduction
ii. Statement of purpose and Scope
iii. Applicable Documents
iv. CM and eA philosophy
v. CM and eA Resources and Tools
vi. Configuration Control Board Structure
vii.Configuration Item Identification
viii. Configuration Change process
ix. Configuration Auditing and Enforcement
x. Configuration Documentation
xi. Quality Evaluation process

c. DID Pre-Shipment Test plan and procedures, and post-test Analysisd. DID Post-Shipment Test plan and procedures, and post-test Anaiysise' DID Preliminary Acceptance Test Plan and Procedures, and post-test Analysisf' DID Integrated Ground Systems Test Plan and Procedures, and post-test Analysisg' DID Final Acceptance Test Plan and Procedures, and Post-test Analysis

Test Plan requirements:
a. Introduction
b. Statement of purpose and Scope
c. ApplicableDocuments
d. Test Methodology
e. Test Procedure and Data Management
f. Test Documentation



DATA ITEM DESCRIPTION GND-3.5.2-06

Dynamic Interaction Diagnostic (DID)
D"lqr and Implementation (Cont)

5. DATA REQUIREMENTS - Cont.

g. Test Verification Trackins
h. Test Resources
i. Test Discrepancy Managementj. Testing Schedule

Test Procedure Requirements:
a. Test Step Sequence
b. Expected Result
c. Test with In-Range and Out_of_Range Data

Post-Test Analysis Requirements:
a. Introduction
b. Statement of purpose and Scope
c. Applicable Documents
d. Testing Summary
e. Test Analysis and Results
f. Test Discrepancy Resolution
g. Test Data

4. Training Documentation:
a. DID Training plan

i. Introduction
ii. Statement of purpose and Scope
iii. Applicable Documents
iv. Training Resources
v. Training Course Structure I

vi. Training euality Assurance
vii. Consistency with S24.g04 Requirements

b. DID User/Operator Training Manuals
i. Introduction
ii. Training Course Structure
iii. Training Schedule
iv. System and Operations Overview
v. OperationEnvironment
vi. Nominal Operation (lecture and lab)
vii.Contingency Operation (lecture and lab)



DATA ITEM DESCRIPTION 2. NUMBER GND-3.5.2-06

Dynamic Interaction Diagnostic (DID)
Design and Implementation (Cont)

5. DATA REQUIREMENTS - Cont.

c. DID Software Maintenance Training Manualsi. Introduction
ii. Training Course Structure
iii. Training Schedule
iv. System Overview
v. Software Maintenance Resources
vi. Software Maintenance procedures
vii.Software and Database Organization and Structure
viii.Detailed Software process Description

d. DID Hardware operations and Maintenance Training Manuarsi. Introduction
ii. Training Course Structure
iii. Training Schedule
iv. System Overview
v. Detailed Vendor and Custom Equipment Description
vi. Hardware Maintenance procedures
vii.Hardware Corrective Maintenance procedures
viii.Hardware Preventive Maintenance procedures.

6. SPECIAL PREPARATION INSTRUCTIONS



t
4. DESCRIPTION/PURPOSE

The contractor shall.provide comprehensive documentation on all aspects of spacecraft
operations in a multi-volume set collectively called the Spacecraft Operations Handbook (SOH).

s D-ATI REQUIREMENTS

All necessary and sufficient information
resolution.

required for spacecraft operation, analysis, and ahomaly

Topics to be addressed in the SOH include:

l, Detailed mission profile and spacecraft descriptions
2' Launch, orbit raising, normal on-orbit, contingency operations, and on orbit storage3. All spacecraft specific data for GOES N, GOES o, coEs p, and GOES Q

GFE instrument operations information will be integrated to provide a single, comprehensive

-. 
reference for the entire satellite.

!r
( { Individual data item descriptions have been prepared for each volume of the SoH.

6, SPECIAL PREPARATION INSTRUCTIONS

Electronic format of SoH volumes shall have ability to hyperlink to other SoH volumes andother contractor supplied operations documents.

DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.I -01

Spacecraft Operations Handbooks 3. DATE



DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.1-01

SOH- Volume I
Mission Profile and Launch Operations

4. DESCRIPTION/PURPOSE

l""rTJ:1":t-*^1il ot^",ttde a detailed.m.ission analysis including a description of the purpose, ''rDr(lr auary$rs msruolng a oescnptlon of the purpot

i:j,:::o"t ""-try::l 
olt: volume l.shall include ttre Jemit.a descriprions of all pre-launch

manufacturer's and !,rldUqtry:s ag_rony.ms will .be provided.

5. DATA REQUIREMENTS

Provide detailed launch operations and procedures including:

l ' Pre-Launch Activities - how and when the spacecraft is configured at the launch
facility.

2' Launch and orbital Consideration - includes mission impacts of injection
accuracy, sofq and lunar aspects, sensor FOVs, power availability, sizing andpayload capabilities of spacecraft engines, available telemetry during maneuvers,
maneuver profiles, burn durations, fuel and mass margins, maneuveiabort
criteria, engine thermal characteristics and thruster alignment data.

3' Spacecraft Launch Constraints - list of all conditions required for the launch to
take place and a list of all conditions which would preclude launch. Detailed
explanations of all GOAIOGO criteria.

4' Launch Vehicle Characteristics -overview of relevant information including
available spacecraft telemetry during launch, launch profile, burn durations, fuel
and mass margins, and final separati,on configuration.

5' Ground Station Coverage - predicted station availability(look angles, maximum
e.levation, supgort duration, possible site conflicts) as function of launch date andtime' Detailed description of all external element interfaces to the NOAA SOCC
and Ground Network (GN) sites.

6' T&C Requirements - All telemetry monitoring and command execution required
between launch and checkout orbit injection

7' Detailed Launch Timeline-specific sequence of activities to be carried out from
launch until orbital checkout station attainment until engineering handover,
including deployment of appendages and spacecraft functional checkout.

8' Launch Communichtions/Data Flow Requirements - All requirements for data or
communications during launch including data rates, line availability, duration of
service, etc.



DATA ITEM DESCzuPTION 2. NUMBER oPS-3.6.1-01
.I T TTT E' SOH- Volume I

Mission Profile and Launch Operations (Cont)
3. DATE 8/26t97

5. DATA REQUIREMENTS (CONT)

9' The mission profile design shall allow any target longitude to be selected by NASA for station
_"!":\out_an{ gWrations. The missio_q pfoftlp*sha.ll,bl designedto..ensure that the spaeeeraft,' -shall 

be on oibia at itre cheCkouiit"ii"n *itrtin r! aays from launch and functional checkoutwill be completed within 2l days oflaunch.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.1-01

SOH Volume 2 - Contingency Operations 3. DATE

4. DESCRIPTION/PURPOSE

To provide detailed description of contingency prevention, detection, and manufacturer,s
recommended response to deviations from expected launch and operational modes.

5. DATA REQUIREMENTS

Contingency Operations procedures

Describe for each mission phase, in flow chart form, every use of telemetered data to assure the
spacecraft is operating within expected conditions. Also, describe in flow chart form, the
immediate actions to be taken by the operations staffwhen each of these expected conditions is
not true. Include exact telemetry to be monitored and all commands to be sent. The flow chartswill highlight operations including single points of failure which exists on the as-built spacecraft.

Redundant Devices, Components and Systems -
For each redundant device, component, and system, describe how the unit is switched to its
backup unit and all operational impacts of peiforming the switch to the backup side.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.1-01

I. TITLE SOH Volume 3 - Spacecraft Description 3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

To provide supporting documents for the development of spacecraft operations procedures and
practices, to assist in overall understanding of spacecraft systems

5. DATA REQUIREMENTS

S ubsystem Descriptions
Detailed component-level description of operation of each subsystem and payload including
operational constraints and all interactions with other subsystems and payloads. Includes
simplified block diagrams and references appropriate sections of volume 2.

6. SPECIAL PREPARATION INSTRUCTIONS

e



DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.1-01

1. TITLE SOH Volume 4 - On-orbit Operations 3. DATE 8t26t97

4, DESCzuPTION/PURPOSE

To Provide Guidance in the Routine operations of the Mission.

5. DATA REQUIREMENTS

a.

b.
Sateilite On orbii Capa6ilitiei;nd opeiating Moa"i
Describe the performance capabilities of all subsystems
Configuration. Describe each possible operating mode,
constraints on operation in each mode.

c. Standard Operating Procedures
d. Spacecraft manufacturer's recommendations as to how daily

ground data processing should be performed. This does not

when in the On Orbit
means of transition. and

spacecraft and changed
include GFE operations.

Special Event Operations
Describe all routine maintenance events such as orbit adiustments. momentum
unloadings, and solar anay adjustments
Performance Assessment
Provide detailed description of which parameters are to be trended and at what frequency.
Describe the on-orbit storage operations, i.e., recommend pre-storage operations 

: -

activities, recommended on-orbit storage operations and recommended operations needed
to remove the S/C from storage and placed into operation.
Recommend parameters to be trended and the frequency of the trending activities.

6. SPECIAL PREPARATION INSTRUCTIONS

e.

f.

g.

h.
i.

J.



DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.1-01

1. TITLE SOH Volume 5 - on Board Computer (OBC)
User's Operations and Maintenance Manual

3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

To provide detailed understanding of how the OBC is operated

Overview of basic OBC performance specifications

Functional block diagrams of interfaces to all other satellite systems, including T&C, Power,
Attitude Control and Payloads.

Detailed discussion of basic OBC operations, including initialization, redundancy switching and
diagnostic capabilities.

6. SPECIAL PREPARATION TNSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.1-01

I. TITLE SOH Volume 6 - GOES N Specific Data 3. DATE 8126197

4. DESCRIPTION/PURPOSE

To provide the data unique to GOES N.

5. DATA REQUIREMENTS

- Provide all data needed to assess the health and safety of this specific satellite including:

Calibration Curves - Calibration data used by the ground system to interpret the
narrowband, wideband, and MDL telemetry streams. lncludes both analog and

digital telemetry.

Telemetry Limits - Three type of limits shall be provided. Red Limits, Yellow
Limits, and Design/Operations Limits. Red limits are the values above or below
which the operator must take action to prevent the loss of the component. Yellow
limits are those for which the operator must act to prevent damage to the
component. Design/Operations limits are the values which the component
remains with throughout the nominal mission.

Mass Properties - Sequenced list of center of mass, moments and products of
inertia for every possible mission configurations and phase, including before and

after each deployment, ascent maneuver, on station, and end of life conditions.

Power - Measured power for each unit, power budget summary including load
uncertainty, predicted solar array output, and predicted battery charge
performance.

Communications Link Margins - Bahdpass response, oulput power and frequency
for all transmitters, frequency ratios for all transponders, and sensitivity thresholds
for all receivers.

Sensor/Actuator Alignment Data - Forces and torques which correspond to the
motion of the spacecraft center of mass. Impingement of thrusters on spacecraft
components. Solar induced torque predictions. Alignment data of all sensors and
actuators.

Deployable Torque Margins - Available torque, required torque, and remaining
torque for all deployables.

Propulsion - Thruster performance, including thrust, specific impulse, mixture
ratios, flow rates, and effrciencies. Thermal ramifications of long duration burns.

1.

2:

J.

4.

5.

6.

7.

8.



c
5. DATA REQUIREMENTS (CONT)

9. Derived Last Recorded Values - Description of the DLRVs contained in
version, including; DLRV name, number, state label, input dependences,
algorithmic descriptions. The delivery shall be provided in a format that
MS Word. (CCR4344A, Mod 96)

the latest database
textual and
is editable bv

DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.1-01

I. TITLE SOH Volume 6 - GOES N Specific Data (Cont) 3. DATE 8t26t97

6. SPECIALPREPARATIONINSTRUCTIONS

The contractor shall update this document as required throughout the mission.



DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.1-01

I. TITLE SOH Volume 7 - GOES O Specific Data 3. DATE 8t26/97

4. DESCzuPTION/PURPOSE

To provide the data unique to GOES O.

5. DATA REQUIREMENTS

Frovide-all data needed to assess-the health anrl safetf of thiS"specific-satellite lnctuding:

l. Calibration Curves - Calibration data used by the ground system to interpret the
natrow band, wideband, and MDL telemetry streams. Includes both analog and
digital telemetry.

. 2. Telemetry Limits - Three type of limits shall be provided. Red Limits, Yellow
Limits, and Desigrr/Operations Limits. Red lirnits are the values above or below
which the operator must take action to prevent the loss of the component. Yellow
limits are those for which the operator must act to prevent damage to the
component. Design/Operations limits are the values which the component
remains with throughout the nominal mission.

Mass Properties - Sequenced list of center of mass, moments and products of
inertia for every possible mission configurations and phase, including before and
after each deployment, ascent maneuver, on station, and end of life conditions.

Power - Measured power for each unit, power budget summary including toad
uncertainty, predicted solar array output, and predicted battery charge
performance.

Communications Link Margins - Bdndpass response, output power and frequency
for all transmitters, frequency ratios for all transponders, and sensitivity thresholds
for all receivers.

Sensor/Actuator Alignmdnt Data - Forces and torques which correspond to the
motion of the spacecraft center of mass. Impingement of thrusters on spacecraft
components. Solar induced torque,predictions. Alignment data of all sensors and
actuators.

Deployable Torque Margins - Available torque, required torque, and remaining
torque for all deployables.

8. Propulsion - Thruster performance, including thrust, specific impulse, mixture
ratios, flow rates, and efficiencies. Thermal ramifications of long duration burns.

J.

4.

5.

6.

7.



DATA ITEM DESCzuPTION 2. NUMBER oPS-3.6.1-01

I. TITLE SOH VolumeT - GOES O Specific Data
(Cont)

3. DATE 8t26t97

5. DATA REQUIREMENTS (CONT)

9' Derived Last Recorded Values - Description of the DLRVs contained in the latest
database version, including; DLRV name, number, state label, input dependences,
textual and algorithmic descriptions. The delivery shall be provided in a format that
is editable by MS Word. (CCR4344A, Mod 96)

6. SPECIAL PREPARATION INSTRUCTIONS

The contractor shall update this document as required throughout the mission



DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.l-01

1. TITLE SOH Volume 8 - GOES P Specific Data 3. DATE 8/26197

4. DESCzuPTION/PURPOSE

To provide the data unique to GOES P.

5. DATA REQUTREMENTS

ProVid"e all d;dta needed to asSess ihb health ariiJ safeft of this specific satellite inCtuAingl

1. Calibration"Curves - Calibration data used by the ground system to interpret the narrow
band, wideband, and MDL telemetry streams. Includes both analog and digital telemetry.

Telemetry Limits - Three type of limits shall be provided. Red Limits, Yellow
Limits, and Design/Operations Limits. Red limits are the values above or below
which the operator must take action to prevent the loss of the component. Yellow
limits are those for which the operator must act to prevent damage to the
component. Desigr/Operations limits are the values which the component
remains with throughout the nominal mission.

Mass Properties - Sequenced list of center of mass, moments and products of
inertia for every possible mission configurations and phase, including before and
after each deployment, ascent maneuver, on station, and end of life conditions.

Power - Measured power for each unit, power budget sunmary including load
uncertainty, predicted solar array output, and predicted battery charge
performance.

Communications Link Margins - Bandpass response, output power and frequency
for all transmitters, frequency ratios for all transponders, and sensitivity thresholds
for all receivers.

Sensor/Actuator Alignment Data - Forces and torques which correspond to the
motion of the spacecraft center of mass. Impingement of thrusters on spacecraft
components. Solar induced torque predictions. Alignment data of all sensors and
actuators.

Deployable Torque Margins - Available torque, required torque, and remaining
torque for all deployables.

Propulsion - Thruster performance, including thrust, specific impulse, mixture
ratios, flow rates, and efficiencies. Thermal ramifications of long duration burns.

2.

3.

4.

5.

6.

7.

8.



i3
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DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.1-01

I. TITLE SOH Volume 8 - GOES P Specific Data
(Cont)

3. DATE 8126197

5. DATA REQUIREMENTS (CONT)

g. Derived Last Recorded Values - Description of the DLRVs contained in the latest database

version, including; DLRV nEune, number, state label, input dependences, textual and

algorithmic descriptions. The delivery shall be provided in a format that is editable by

6. SPECIAL PREPARATION INSTRUCTIONS

,t



DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.1-01

I. TITLE SOH Volume 9 - GOES e Specific Data 3. DATE 8/26t97

4. DESCzuPTION/PURPOSE

To provide the data unique to GOES e.

5. DATA REQUIREMENTS

Provide all dataneeded.to assess the-health and-safetyof thisspecifics,'dtettite.iTrcfuding:

l. Calibration Curves - Calibration data used by the ground system to interpret the
niurow band, wideband, and MDL telemetry streams. Includes both analog and
digital telemetry.

2. Telemetry Limits - Three type of limits shall be provided. Red Limits, yellow
Limits, and Design/Operations Limits. Red limits are the values above or below
which the operator must take action to prevent the loss of the component. yellow
limits are those for which the operator must act to prevent damage to the
component. Design/Operations limits are the values which the component
remains with throughout the nominal mission.

Mass Properties - Sequenced list of center of mass, moments and products of
inertia for every possible mission configurations and phase, including before and
after each deployment, ascent maneuver, on station, and end of life conditions.

Power - Measured power for each unit, power budget summary including load
uncertainty, predicted solar array output, and predicted batterycharge
performance.

communications Link Margins - Bindpass response, output power and frequency
for all trans'mitters, frequency ratios for all traniponders, andsensitivity thresholds
for all receivers.

Sensor/Actuator Alignment Data - Forces and torques which correspond to the
motion of the spacecraft center of mass. Impingement of thrusters on spacecraft
components. Solar induced torque predictions. Alignment data of all sensors and
actuators.

Deployable Torque Margins - Available torque, required torque and remaining
torque for all deployables.

Propulsion - Thruster performance, including thrust, specific impulse, mixture
ratios, flow rates, and efficiencies. Thermal ramifications of long duration bums.

3.

4.

).

6.

7.

8.



DATA ITEM DESCzuPTION 2. NUMBER oPS-3.6.1-01

I. TITLE SOH Volume 9 - GOES Q Specific Data
(Cont)

3. DATE 8t26t97

6. SPECIAL PREPARATION INSTRUCTIONS

The contractor shall update this document as required throughout the mission



DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.1-02

I. TITLE Spacecraft Training Program Plan 3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

The contractor shall define and describe training required to prepare the operations staff with
complete understanding of spacecraff/SSGS operations modes and anomaly recovery.

5. DATA REQUIREMENTS

Describe how the contractor will train the Government personnel in spacecraft and instru,ment
operations and engineering. The plan shall include:

Training Concept
Overview and System Description
Training Organization and Staffirig Levels
Schedules
Unique Requirements
Knowledge, skills, Prerequisites and proficiency Level of students
Test and Cenification Criteria
Training Course Descriptions, Objectives and Content
Description of Training Facilities
Methodology Used to Assess Results of Training
Reports and Documentation Fumished for the Training

6. SPECIAL PREPARATION INSTRUCTIONS

Document shall be prepared in accordance with NASA/GSFC 535-TIP-CPT-001. Contractor-
Provided Training Specifi cation.

Contractor shall update the training plan as required throughout the mission, as needed for design
upgrades and payload changes.



c
4. DESCRIPTION/PURPOSE

Provide an overview of all contractors mission operations support activities.

DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.1-03

I. TITLE Spacecraft Mission Operations Plan 3. DATE 8t26t97

5. DATA REQUIREMENTS

The Mission Operations Plan shall include the following minimum material.

Mission operations organization for all launch and on-orbit phases
Overview of Mission Profile through spacecraft end-of-life
characteristics of Ground Network for all launch and on-orbit phases
Overview of ETE progrurm
Overview of spacecraft operations timelines for all launch and on-orbit phases
Ground system operations and INR Performance Verification
Staffing Plan for mission duration
Orbit Determination/Maneuver Planning Methodology

a.

b.

c.

d.
e.

f.
g.
h.

ccR
4226C
MOD 49

6. SPECIAL PREPARATION INSTRUCTIONS



,t
4. DESCRIPTION/PURPOSE

Provide a plan for implementing on-orbit storage of the GOES Satellites.

5. DATA REQUIREMENTS

-..-----.-The-eontrae6or'sha}l-providcadetaifetplanforon-orbir.snxagc-drtrGoEs-3aie1:**',,.
On-Orbit Storage plan shall describe the following:

lmpact of prolonged storage on S/C operational lifetime, including expendables.
Spacecraft requirements for communications and control during on-oiUit storage.
Define and describe recommended on-orbit s/c storage mode
configuration including GFE instruments, operations constraints and
requirements, including analyses when appropriate, to support proposed
recommendations.

a.

b.
c.

e.

d' Recommended plan for removal from on-orbit storage, including recommended retest
plan.
Spacecraft operations personnel requirements for monitoring S/C health and safety,
including any necessary S/C commanding operations.
Recommended spacecraft telemetry points and telemetry limits that should
be monitored by the NOAA operations personnel.

DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.2-01

Spacecraft On-Orbit Storage plan

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.2-02

Spacecraft De-orbit plan

4. DESCzuPTION/PURPOSE

Provides detailed de-orbit and spacecraft shut down procedures.

5. DATA REQUIREMENTS

*This'plan.includesestimated'end ef life systemrequi'rcrnentstoachieve pruperr supef-
synchronous orbit.

This plan details theexact order of operations required to perform and veriff the controlled
termination of the mission.

Provide criteria for decision to end spacecraft lifetime. Describe detailed procedure for placing
spacecraft beyond geosynchronous orbit and performing a controlled turn off of all satellite
subsystems and payloads.

6. SPECIAL PREPARATION INSTRUCTIONS

This document shall be included with the Debris Generation Analysis Report CDRL item SE-
2.5-05.



rg,
4. DESCRIPTION/PURPOSE

P19!de government personnel with a status of the spacecraft at the start of post Launch Testing(PLr)

5. DATA REQUIREMENTS

I Detailed spacecraft equipment configuration
2. Detailed FSW configuration (ptatus of RAM data changed since launch)
i List of any spacecraft equipment not used by HSC post-launch
4. List of FSW modes not used by HSC post-launch
5 Current spacecraft orbit solution (on day of handover)6 Current spacecraft propellant remaining
7' List of current HSC operations objective liens (i.e., what did HSC not get done)8. Description of any new operational constraints and procedure changes9. List of all anomalies and

a. Current status of their investigation and resolution
b. Description of any operational workarounds implemented

10. List of all ground system problems encountered and
a. Current status of their investigation and resolution
b. Description of any operational workarounds implemented

I l. List of all SSGS database problems encountered and
a. Current status of their investigation and resolution
b. Description of any operational workarounds implemented

6. SPECIAL PREPARATION INSTRUCTIONS

CCR
4226C
MOD 49

DATA ITEM DESCRIPTION oPS-3.6.3-01

Spacecraft Engineering Handover Review



DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.3-02

Spacecraft Launch and Orbit Raisine Data
Review,'

4. DESCzuPTION/PURPOSE

Provide detailed description of spacecraft performance during the Launch operations Review(LoR) phase' This review is conducte a air+zmonths to allow contractor time to gather,analyze, and prepare data for presentation.

5. DATA REQUIREMENTS

The spacecraft contractor shall provide the following information in this review:
l ' Data review (in th9 form of data plots/tables) of tle results of operational performanceidentified during the HSC LOR and bus checkout.2' Data review (in the form of data plots/tables) of diurnal signatures for key components(controls, power, thermal)
3' Data review (in the form of data plots/tables) for all anomalies and unexpected behaviorencountered by the spacecraft contractor during LoR and bus checkout, including:a. Data showing the anomalous or unexpected behavior

b. Descriptions of any workarounds and/or fixes
1. Data illustrating respose to the workarounds and/or fixes
current status of all anomalies, ground system problems, and database problems
encountered by the spacecraft contractor during- LoR and bus checkoui
Updates to all information presented at the Spacecran rngineering Handover Review

6. SPECIAL PREPARATION INSTRUCTIONS

ccR
4226C
MOD 49

4.

).



DATA ITEM DESCRIPTION oPS-3.6.4-01

Database Update and Delivery process Training
Documentation

4. DESCRIPTION/PURPOSE

The spacecraft contractor shall develop a database training package that shall be used to train themission operations personnel in the daiabase update and d-eiivery-pro..rr.

5. DATA REQUIREMENTS

The database training package shall include training documentation on the following:

- Description of the GOES SSED ICD- Description of the GOES unique SSED schema- Description of the GOES Database ingestion toolset- Detailed procedures- for Flatfile generation, Oracle ingest, LIS file production, GSA fileproduction DLRV file production, Command Pacinglile production, validation process andCM process.
- Description of Sybase process for BSE updates

6. SPECIAL PREPARATION INSTRUCTIONS

(Mod97, CCR4364B)



DATA ITEM DESCRIPTION 2. NUMBER oPS-3.6.4-02

Console Manual and pROC Training
Documentation

4. DESCRIPTION/PURPOSE

The spacecraft contractor shall develop a training package for the use of the GOES LoR consoleManuals and automated procedures lpROCs).

5. DATA REQUIREMENTS

]he-training shall include a general overviedwalkthrough of the LoR console Manual andPROC structure as well as a process description of wherl to obtain configuration managed LoRflight-operations produit files (including ufload files, telemetry pages and plots), and how tomodiff those files for future spacecraft. The training'pa"kag" shall address the LoR SoE(sequence of Events) (e.g., first pass, stellar acquisiion) to detail how the console manuals andPROCs interact with the ground system.

6. SPECIAL PREPARATION INSTRUCTIONS

(Mod97, CCR4364B)



''
4, DESCRIPTION/PURPOSE

The spacecraft contractor shall develop an ETE test training package that will describe how to set
up for and execute an end to end test between the space.raft iontra-ctors integration and testfacility and the SOCC.

DATA ITEM DESCRIPTION oPs-3.6.4-03

ETE Test Training Documentation

5. DATA REQUIREMENTS

The-ETE training package shall include test descriptions that will prepare the mission operations
and I&T personnel for the execution pf the Post Storage ETE ana 

-gfb 
# 5 tests. The training

shall document the following:

- El Segundo Portable Teremetry processor (prp) set up and use
- El Segundo / SOCC / CCAFS Nerwork descripiion
- Splcecraft configuration in the High-Bay
- STE setup and configuration
- Description of ETE Test and functionality
- Description of Test Software and Execution

6. SPECIAL PREPARATION INSTRUCTIONS

(Mod97, CCR4364B)



DATA ITEM DESCRIPTION PA-3.7.1-012. NUMBER

Not Assigned

4, DESCRIPTION/PURPOSE

5. DATA REQUIREMENTS

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER PA-3.7.t-02

I. TITLE Previously Qualified Hardware and Software
Report

3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

Identify all tasks which the Offeror proposes to eliminate on this program based on the use of
previously qualified hardware and/or software for the GOES N-Q spacecraft program. Provide
the justification for making the proposal for each task elimination.

5. DATA REQUIREMENTS

For each previously qualified hardware design/configuration or software module/program which
the Offeror proposes to use for the GOES N-Q spacecraft program and for which the Offeror
proposes to eliminate specific tasks (d.g., specific tests, specific CDRL item, or specific
deliverable) based on the proposed hardware or software being qualified due to previous design,
testing, or performance history, the Offeror must demonstrate that the hardware or software has
previously demonstrated the capability of meeting the GOES N-Q spacecraft mission, lifetime,
performance, and Mission Assurance (MA) requirements. The demonstration should be
performed at the highest integrated hardware or software level for which heritage can be proven:
spacecraft, system, subsystem or component; software program or module.

The Offeror shall provide the following information for each previously qualified hardware
design/configuration or software moduldrogram proposed for the elimination of at least one
specific task:

l. A listing of all specific tasks which the Offeror proposes to eliminate for the previously
qualified hardware design/confi guration or software module/program.

2. A compafison of each performance'design, environmental, and interface requirement,
including margins for this program (as delineated in the RFP documentation) with the
corresponding requirement for the previous procurement for which thehardware
design/configuration or software module/program was qualified. For any mission
requirement or environrnental difference (including lifetime, radiation, redundancy, ESD,
and launch vibration) from the previous program, the Offeror will either describe the
modifications which will be made tp the hardware or software to meet GOES N-Q
spacecraft requirements or provide a rationale and supporting information demonstrating
why use without modification is considered acceptable for each of the specific tasks
which the Offeror proposes to eliminate.

3. Compare the MA program proposed for this program to the MA program used previously
for the hardware design/configuration or software module/program. Identiff all waivers
and deviations granted from the MA requirernents of the program previously used for the



DATA ITEM DESCRIPTION 2. NUMBER PA-3.7.1-02

Previously Qualified Hardware and Software
Report (Cont)

3. DATE

5. DATA REQUIREMENTS - Cont.

*-anymodifieationsproposedasaresult"of'?'abovoifin beshow6tit6omf;y wft6 ine

qualified hardware or software. For any differences between the proposed MA program
Td ft: previously used program or for any previously granted deviaiions or waivers,
describe what will be done for this program to achieve compliance or provide a rationale
and supporting information demonstrating why the difference is accepiable. Indicate how

MA program proposed for this program. E-J

Compare the manufacturing information for the hardware design/configuration proposed
for th9 GOES N-Q spacecraft with that of the previously qualified hardware. This will
include, as a minimum, the name and location-of the munura"turer, the date of
manufacture, any design chan!;es, any changes to parts or materials, ily modifications to
packaging techniques, and any changes to fabrication or assembly controls or processes.

De^scribe all flight experience with the proposed hardware design/configuration or
software module/program including a description of all failures or anomalies, their cause,
and any corrective action that was taken as a result. Additionally, describe ail ground
experience with the hardware or software related to failures that were determinld to be
"Could Not Duplicate" occurrences. Explain any "residual risks" which were noted to
progftlm' MA, mission and/or launch officials at the time of launch for that hardware or
software. Include specific information on how successfully the hardware or software met
its required/specified lifetime, performance, and mission ciiteria. If lifetime,
performance, and/or mission criteria were not met, fully explain which criteria were not
met and why.

4.

).

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER PA-3.7.1-03

Safety Noncompliance Report

4. DESCRIPTION/PURPOSE

This Safety Noncompliance Report (SNR) summarizes the results of analysis, test, and tradeoff
studies as they relate to a request for waiver/deviation. It will identify the riskassessment,
mishap potential, and justification associated with results of each waiver or deviation request
received throughout the system life cycle.

5. DATA REQUIREMENTS

Contents:

The SNR shall include the following information:

a' A statement of the specific safety requirement and its associated source document
name and paragraph number, as applicable, for which a waiver or deviation is being
requested.

--'

A detailed technical justification for the exception.
Analyses to show that the mishap potential oithe proposed alternate requirement,
method or process, as compared to the specific requirement.
A narrative assessment of the risk involved in accepting the waiver or deviation.
When it is determined that there are no hazards, th; ba;s for such determination
should be provided.
A narrative on possible ways of reducing hazards severity and probability and existing
compliance activities (if any).
Starting and expiration date for waiver/deviation.

6. SPECIAL PREPARATION INSTRUCTIONS

b.
c.

d.

e.



DATA ITEM DESCRIPTION 2. NUMBER PA-3.7.t-04

System Safety Program plan

4. DESCzuPTION/PURPOSE

This plan details the tasks and activities of system safety management and system safety engineering
required to identiff, evaluate, and eliminate or control hazards throughout the spacecraft build and
launch.

5. DATA REQUIREMENTS

Content Requirements.

l. System Safetv Oreanization. The plan shall include:
The system safety organization or function within the organization of the total program using
charts to show the organizational and functional relationships, and rl""r oi.o-munication.
The responsibility, authority, and accountability of system safety personnel, other contractor
organizational elements involved in the system safety effort, subcontractors, and system
safety groups. The organizational unit responsible for executing each task. The position with
the authority to resolve all identified hazards. The narne, addreJs, and telephone number of
the System Safety program Manager. -s

The staffing of the system safety organization for the duration of the contract to include
manpower loading and the qualifications of assigned key personnel.d' A description of the procedures which will be ur"d to integrate and coordinate the system
safety efforts including dissemination of the system safetyiequirements to action
organizations and subcontractors, coordination of subcontractor's system safety programs,
integration of hazard analyses, program and design reviews, program status reporting, and
system safety groups.

e' The process through which management decisions will be made to include notification of
critical and catastrophic hazards, corrective action taken, mishaps or malfunctions, waivers to
safety requirements, and program deviations.

svstem safety Program Milestone: The plan shall include:
a. The schedule when safety milestones will be achieved.
b' A program schedule of safety tasks showing start and completion dates, reports, reviews, and

man loading, in relhtionship to other program milestones.
c' Integrated system activities (i.e., design analyses, tests, and demonstrations) applicable to the

system safety program but specified in other engineering studies to preclude duplication.
Estimated manpower loading required for these activities.

c.

2.



,,#,
3' system safetv Requirements: This plan sha[ incrude:a' A description of the methods that will be used to identify and apply safety/hazafi

control requirements and criteria for design of equipment, soft*ure and facilities, and
for procedures, for all phases of acquisition rp..in"d by the contract Sow. A list of
the sources-of safety requirements (e.g. standards and system specifications) which

- are required for compliance and any others intended to be used.b' The risk assessment procedures. State any qualitative or quantitative measures of" $ystem-safety.whiehis rcquired'to bemeq inehrffig-a aeseppnon orffiee6depta6ie -***
risk level. The- system safety precedence to be followed in satis$ring safety
requirements shall be in accordance with MIL-STD-882C, p*ugtupf, 4.4. Include
system safety definitions which are in addition to, or modifications ol those in
MIL.STD.882C.

c' The management controls that shall be used to ensure compliance or justiff' waivers/deviations with general design and operational safety criteria, and the
closed- loop procedures to ensur e hazar d resoiution.

4' Hazard Analyses: Include a description of each hazard analysis to be conducted in a
separate subsection. The plan shall include a description of:a' The analysis technique and format that will be used in qualitative and quantitative

analysis to identifr hazards, their causes and effects, and recommended corrective
action.

b' The depth within the system to which each analysis technique will be used including
hazard identification associated with the system, subsystem, components, software,
personnel, grould support equipment, government fi.rnished equipment, facilities,
and their interrelationship in the logistic support, training, maintenance,
transportability, security, and operationar environments.c' The integration of subcontractor hazardanalyses and techniques with overall system
hazard analyses. 

{

5. S.vstem Safety Data: The plan shall include:
a' A description of the approach for identifting, obtaining, researching, disseminating,

and analyzingpertinent historical hazardor mishap data.b' An identification of deliverable data by attaching u ropy of the appropriate sheets of
the CDRL.

c' An identification of safety related non-deliverable data and an identification of the
procedures for accessibility by the managing activity and retention of data of
historical value.

6. Safe,ty Verification: The plan shall include:
a' The verification requirements for ensuring that safety is adequately demonstrated.b' The procedures for ensuring feedback of test information foireview and analysis.c' The review procedures established by the system safety organization to ensure safe

conduct ofall tests.

DATA ITEM DESCRIPTION 2. NUMBER PA-3.7.1-04

System Safety Program plan (Cont)



DATA ITEM DESCRIPTION PA-3.7.t-04

System Safety Program Plan (Cont)

6. Safety Verification (Cont): The plan shall include:
d' The procedures for ensuring that all detected hazards have been eliminated or

controlled to an acceptable level of risk.

7 ' Trainine. Incl rrde techniques and procedures to be used to ensure that the_ ob1g-q-ti-v_.es.ao.d*_
requiremenB-.tfThe"systeiii sarery progiemAre met iir ttie safety training foi *gin""r.,
technicians, progruunmers, and testing, operating and maintenurrr" personnel.

8' Audit Proeram. The plan shall include the techniques and procedures to be employed to
ensure that the objectives and requirements of the system safety program are Ueing
accomplished.

9' Mishap Reportine.4nd Investieation. The plan shall include a description of the mishap
and hazardous malfunction analysis process including alerting the Managing e"tiuity.-'

l0' System Safety Interfaces: The plan shall include, as addendums, the interface between
system safety and:
a' All other applicable safety disciplines, such as Nuclear Safety, Range Safety,

Explosive and Ordnance Safety, Chemical and Biological Safety, Occupational Safety
and Health, Laser Safety, Software Safety, etc.b' All other support disciplines, such as Maintainability, Quality Assurance, Security,
Reliability, Human Factors Engineering, Transportatitiiy Engineering, Medical
Support (Health Hazard Assessments), etc.

6. SPECIAL PREPARATION INSTRUCTIONS



fil
4. DESCzuPTION/PURPOSE

The operations hazard analysis (oHA) shall consider safety requirements for personnel,procedures' and equipment used in the integration and test of GFE instruments, and subsequentstora*gg 
319-IT!p-q$?!!,-o-4 -q-f t-he spacecraft-.Anengineeringdesign anatysis-shatt.be-*

ffi#ti,t}|lfor 
review and for dlveloping r".o-t.ndations concerning system operarions

5. DATA REQUIREMENTS

Contents:

The OHA shall include the following information:
l.0Introduction

a' Provide an abstract summarizing the major findings of the analysis and the proposedcorrective or follow-up actions.
b. Define any special terms, acronyms, and/or abbreviations used.

2.0 System Description
a' Provide a description of the system hardware and configuration. List components ofsubsystems.
b' state the current design status of the project and provide the most recent schedules forproduction and testing of the spacecraft.c' Photographs, diagrams, and sketches should be included to support the test.

3.0 Analysis of Svstem Hazards
a' The analysis shall identifr all real or potentia I hazardspresented to personnel,

equipment. and property during operation.b' A listing of all identified hazardt rttutt be provided in a tabulated format. Each hazardshall be numbered and shall include the foilowing information:l' System component/Phase,.The particular phlse/component that the analysis isconcerned with. This could be a system, ,ubryrr"_, component,
operating/maintenance procedure or environmental condition.2.S
(a)

(b)

A description of what is normally."p".t.d to occur as the resurt of
operating the component/subsyst"* o. performing the
operating/maintenance action.
A cgmplete description of the actual or potentialhazard,resurting fromnormal actions or equipment failures. Indicate whether hazard will causepersonnel injury and/or equipment damage.

DATA ITEM DESCRIPTION 2. NUMBER PA-3.7.1-05

Operations Hazard Analvsis



DATA ITEM DESCRIPTION 2. NUMBER PA-3.7.1-05

I. TITLE Operations HazardAnalysis (Cont) 3. DATE 8t26t97

(c) A description of crew indications which include all means of identifying
the hazard to operating or maintenance personnel.

(d) A complete description of the safety hazards of software controlling
hardware systems where the hardware effects are safety criticar.

(l) @!g$ySte-. T-h9 {_e_fimental results an u4.9o_nqq!!_e-d tlazardso_ujd.rnflist.on
tlie whole iystem.

(4) Risk Assessment. A risk assessment for each hazard,as defined in paragrdph 4.5
of MIL-STD-882C shall be provided.

(5) Recommended Action and Effects.
(a) The recommended corrective action required to eliminate or control the

hazard. Sufficient technical detail is required in order to permit the design
engineers to adequately develop and assiss design criteria resulting from
the analysis.

(b) Discuss the effect of the recommended actions on the assigned risk
ssessment. Indicate any change to the hazard severity category and/or the

probability of ociurrence as a result of the corrective actions. If the
recommehded actions will result in cosVschedule/perfonnance penalties to
the extent that the contractor requires GSFC approval prior to
incorporation, then these considerations should be addressed.

(6) Caution and Warnins Notes. A complete list of specific wamings, cautions,
procedures required in operating and maintenance manuals, training courses, and
test plans.

(7) Status/Remarks.
(a) The status of actions to implement the recommended, or other, hazard

controls.

Q) Any information relating to the hazard,not covered in the other blocks, for
example, applicable documents, previous failure data in similar systems,
or administrative directions.

4.0 References
List all pertinent references such as test reports, preliminary operating and maintenance
manuals, and other hazard analysis.

\
5.0 Appendices,
The appendix will contain charts, graphs, or data which are too cumbersome for inclusion in
the previous sections, or are applicable to more than one section. It may also contain detailed
formulation or analysis which is more conveniently placed in an appendix.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-01

I. TITLE Spacecraff/Launch Vehicle Interface Control
Document (ICD)

3. DATE 8126t97

4. DESCRIPTION/PURPOSE

The spacecraft to launch vehicle interface control document (S/L ICD) is designed to provide the
Spacecraft requirements definition, interface details, launch site facitiiies, and-safety data

--- - 'betwee*the-latrneh-vehicleand the spacecraft- Itdefines-the'missi6ri-reqiiiremLfifentfTii6im6es-
as they are known- tt shall also include any other contractor furnished hardware and service. I

required such as transportation, propellants or analytical support services. The S/L ICD will I

evolve as mission requirements are identified.

5. DATA REQUIREMENTS

Spacecraft to Launch Vehicle ICD Format

Following is a sample s/L ICD format of appropriate detail.
shall be provided by the spacecraft Contractor.

s/L ICp

Approvals and Distribution page

1. Introduction
l.l Mission Information
1.2 Purpose
1.3 Launch Vehicle Description

1.3.1 Configuration
1.3.2 Non-Standard Service Hardware

1.4 Spacecraft Description
1.5 Definitions, Abbreviations/Acronyms

2. Applicable and Reference Documents
3. Mission Characteristics

3.1 Launch Site
3.2 Launch Vehicle Performance
3.3 Mission Design Requirer4ents

3.3.1 Orbital Parameters
3.3.2 Spacecraft Separation

3.3.2.1 Orientation
3.3.2.2 Translational and Rotational Rates

3.3.3 Collision/Contamination Avoidance Maneuver

An S/L ICD format of similar detail



,il

5. DATA REQUIREMENTS - Cont.
3.4 Launch window

3.4.1 Eclipse Constraints
^ ^ '-"3:4:?- Sun"Angle eonstraints

3.4.3 Ascending Node Constraints
3.5 Mission Time line
3.6 Launch Date
3.7 Spacecraft Systems Launch Configuration
3.8 Spacecraft Mass and Dynamic Properties

3.8.1 Launch Mass
3.8.2 Reference Coordinates/Drawing
3.8.3 Center of Mass Location and Alignment
3.8.4 Moments of Inertia
3.8.5 Fundamental Frequencies (Axial/Lateral)
3.8.6 Time Constant and Energy Dissipation Sources

3.9 Spacecraft Hazardous Systems
3.9.1 Propulsion
3.9.2 Electrical Explosive Devices (EEDs)
3.9.3 PressurizedSystems
3.9.4 Hazardous Fluids/Materials
3.9.5 RF Systems
3.9.6 Other

4. Spacecraft lnterfaces
4. I Mechanical Interface

4.1.1 Spacecraft Attach Fitting
4.1.2 Spacecraft Dynamic or Static Envelope

4.1.2.1 Envelope Incursions
4.L2.2 Compatibility Drawing

4.1.3 SeparationSystem
4.1.4 Fairing

4.1.4.1 Access
4.1.4.2 Thermal Insulation
4.1.4.3 Acoustic Blankets

4.1.5 Spacecraft Integration
4.2 Electrical Interface

4.2.I Spacecraft Telemetry
4.2.1.1 Stations
4.2.1.2 Airborne Telemetry Support
4.2.1.3 Data Rate/Type

DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-0r

I. TITLE Spacecraff/Launch Vehicle Interface Control
Document (ICD) (Cont)

3. DATE 8t26/97



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-01

I. TITLE Spacecraft/Launch Vehicle Interface Control
Document (ICD) (Cont)

3. DATE 8/26/97

5. DATA REQUIREMENTS - Cont.
4.2.1.4 Special Hardware

4.2.1.4.1 RF WindoWDoor
4.2.1.4.2 Re-radiator
4.2.1.4.T Other

4.2.2 Launch Vehicle Provided Electrical Firing pulses
4.2.3 Launch Vehicle Provided Discrete Commands
4.2.4 Vehicle lnterface Connectorslpin Assignments

4.2.4.1 Launch Vehicle lnterface Connectors
4.2.4.2 Spacecraft Interface Connectors
4.2.4.3 Pin Assignments

4.2.5 Separation Switches/pads
4.2.6 Mission Peculiar Vehicle Telemetry

4.2.6.1 Stations
4.2.6.2 Airborne Telemetry Support
4.2.6.3 Data Rate/Type
4.2.6.4 Special Instrumentation

4.2.7 Special Vehicle Electrical Hardware
4.3 Environmental Interface

4.3.1 Steady State Acceleration
4.3.2 Structural Loads
4.3.3 Vibration

4.3.3.1 Random Vibration
4.3.3.2 Sine Vibration
4.3.3.3 Acoustic Environment,

4.3.4 Separation Shock
4.3.5 Thermal and Humidity

4.3.5.1 Fairing Temperature and Emissivity
4.3.5.2 Free Molecqlar Heating Rate
4.3.5.3 Spacecraft/PAF Thermal Interface

4.3.6 Contamination Control
4.3.7 Pressure
4.3.8 Electpomagnetic Compatibility

4.3.8.1 General Requirements
4.3.8.2 Launch Vehicle RF Environment
4.3.8.3 Spacecraft EMVRFI Environment



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-01

1. TITLE Spacecrafl/Launch Vehicle Interface Control
Document (ICD) (Cont)

3. DATE 8/26197

5. DATA REQUIREMENTS - Cont.

5. Ground Handling and Processing Requirements
5.1 Facilities

5.1.1 Operational Areas and Office Support Equipment

6.

5.1.3 Block House
5.1.4 Launch Pad

5. 1.5 Communications Requirements
5. 1.6 Power Requirements
5. 1.7 Spacecraft Handling/Test Equipment
5. 1.8 Special Equipment

5.2 Logistics
5.2.1 Transportation
5.2.2 Handling
5.2.3 Storage

5.3 Facilities Environmental Interface
5.3.1 Thermal
5.3.2 Humidity
5.3.3 Contamination Control
5.3.4 Electromagnetic Compatibility
5.3.5 Fairing Airflow

5.3.5.1 Flow Rate
5.3.5.2 Diffrrser/Deflector

Mission Specific Launch Vehicle Modifications
6.1 Launch Vehicle Configuration
6.2 Special Vehicle Insignia t

Safety and Security Services
Interface Verifi catio nl Compatibility Testing
8.1 Analysis

8.1.1 Mission Analysis
8.1.2 SC Separation Analysis
8.I.3 Collision/ Contamination Avoidance Maneuver (C/CAM) Analysis

8.1.4 Coupled Loads Analysis
8.1.5 Integrated Thermal Analysis
8.1.6 EMVEMC and RF Compatibility Analysis
8. 1.7 Acoustic Analysis
8.1.8 Ascent Venting Analysis
8.1.9 RF Link Analysis
8. 1. 10 Critical Clearance Analysis

7.

8.



DATA ITEM DESCzuPTION 2. NUMBER LV-3.8-01

1. TITLE Spacecraff/Launch Vehicle Interface Control
Document (lCD) (Cont)

3. DATE 8t26t97

5. DATA REQUIREMENTS - Cont.

8.1.I 1

8. 1. l2
8:2 Testing

Separation System Stress Analysis
Post Launch Evaluation Report

8.2.1 Separation Shock Testing
8.2.2 Payload Attach Assembly Fit Check
8.2.3 Launch Site End-to-End Tests
8.2.4 SC/LV Buildup Interface Verification Tests
8.2.5 Combined Electrical Readiness Test (CERT)
8.2.6 SC/LV Launch Rehearsals

9.0 Verification Matrix I ccnorsrc
I Modss

6. SPECIAL PREPARATION INSTRUCTIONS

,



DATA ITEM DESCzuPTION 2. NUMBER LV-3.8-02

Preliminary Mission Analysis (pMA) Report

The PMA provides the best available mission specific analysis of the launch vehicle performance
given the latest spacecraft characteristics, orbit iequiremenis, spin rate requirements, tracking
requirements'.etc. while using the latest vehicle characteristics. The Contractor shall use their
standard.mission analysis itfo6ebii to'devijkp dtia foritri: FieLimir"ry Miri"; li;irm-ipffi;,-;
three-degree-of-freedom simulation. The Ctntractor shall consider GOES O SC;JGOES p SC
a duplicate of GOES N and may submit, for Government concunence, applicable G9ES N
analysis, with justification, ror bops o and P assuming there are no significant changes to the
SC, ground support equipment (GSE), and LV. Howev-er, if form, fit, function, component,
vendor, method of assembly, and/or integration and test approach are modified or changed, then
the affected GOES o or GOES p analysis shall be p"rror-ea.

4. DESCRIPTIONIPURPOSE

5. DATA REQUIREMENTS

Sequence of events,, and tracking cou"tug" shall also be plrrormed. Specific analysis is required
for overall performance, mass properties, trajectory, and guidan"" ,"quir.*ents. The orbit
dispersion data shall be presented in the form of variations of the critical orbit parameters as
functions of probability level. A covariance matrix, mass history, and a trajectory printout
should also be included.

ccR
4353C
Mod85

^ 
The delivery of the PMA and.the closure of any action items generated within 30 days afterf€t receipt of the pMA is the basis for accepting the pMA. Lte., wrtnrn ru oays i

'*r-

This analysis is the first step in the mission planning process. It uses best available mission
requirements (spacecraft weight, orbit requirements, iracking requirements, etc.) and is primarily
intended to uncover and resolve *y *uruul problems inher-ent; """;;;liJ-g il; -irri* 

--
objectives. Specifically, the PMA results inciude at a minimum: the nominal and 3-sigma limits
for the orbit elements (altitude, latitude, longitude, inertial velocity, flight path angle, azimuth
Tgl"' semi-majqr axis, apogee, perigee, ecpintricity, inclination, *gui"rri of perigee, and nodal
right ascension), spacecraft attitydg, ipaceciaft tranilational and rotational rates at separation.
The contractor shall perform and document trade studies as required to resolve any launch
window sensitivities issues with sun angle and eclipse times over the planned launch window,
3d any changes in the trajectory design parameters required to achieve the launch window
including weather and range safety. The contractor shall provide a separation distance history for
a period of one orbit, including description of any collision/contamination avoidance maneuver
required; definition of nominal spent stage and fairing impact points and predicted dispersions.

CCR
4353C
Mod85



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-02

1. TITLE Preliminary Mission Analysis (pMA) Report 3. DATE 8/26t97

SPECIAL PREPARATION INSTRUCTIONS

,,{



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-03

I. TITLE Final Mission Analysis (FMA) Report 3. DATE 8t26/97

4. DESCRIPTION/PURPOSE

The FMA provides a review of the Preliminary Mission Analysis using updates of the spacecraft
characteristics, orbit requirements, spin rate requirements, tracking requirements, and the latest
launch vehicle characteristics. The FMA provides the final analysis of the launch vehicles
eapabitity to'SnccdS3fully aCCompliih ihe spacecraft requirem6ri6.-TGt&traitoi shail use their
standard mission analysis process to develop data for the Final Mission Analysis (FMA), a three-
degree-of-freedom simulation. The Contractor shall consider GOES O SC and GOES P SC a
duplicate of GOES N and may submit, for Government concurrence, applicable GOES N
analysis, with justification, for GOES O and P assuming there are no significant changes to the
SC, ground support equipment (GSE), and LV. However, if form, fit, function, component,
vendor, method of assembly, and/or integration and test approach are modified or changed, then
the affected GOES O or GOES P analysis shall be performed.

5. DATA REQUIREMENTS

The delivery of the FMA and the closure of any action items generated within 30 days after
receipt of the FMA is the basis for accepting the FMA.

The FMA presents the three-degree-of-freedom trajectory simulation of the mission from lift-off
through spacecraft separation and includes any collision/contamination avoidance maneuvers.
This analysis is prepared based on spacecraft requirements resulting from review by the
contractor and GOES Project of the PMA and contains the same information as the PMA. The
error data may be omitted if there is no change in the orbit requirements or mass properties.

6. SPECIAL PREPARATION INSTRUCTIONS

CCR
4353C
Mod85
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DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-04

I. TITLE Booster on Stand or Pre-Vehicle on Stand
(Pre-VOS) Review Data Packaee

3. DATE 8t26/97

4. DESCRIPTION/PURPOSE

Provide mission level review to demonstrate all launch operations are satisfied prior to launch
vehicle erection

ccR
4353C
Mod85

5. DATA REQUIREMENTS

The contractor data package shall docirment the coordination and integration of all launch site
and range activities required, to support launch vehicle erection.

6. SPECIAL PREPARATION INSTRUCTIONS

ccR
4353C
Mod85
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DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-05

I. TITLE Launch Vehicle Design Certification Review
(DCR)

3. DATE 8t26t97

4. DESCRIPTIONIPURPOSE

The LVDCR shall occur after all qualiflrcation testing is complete, exclusive of launch site
processing, in support of any change to the launch vehicle in accordance with SOW Section I .l
The LVDCR demonsrrates thar thc oonfiguration oi iteni under desiEitrevieW meets the
requirements of the LV-SC ICD.

5. DATA REQUIREMENTS

The Launch Vehicle Design Certificaiion Review (LVDCR) provides for the review of changes
in accordance with SOW Section 1.1, to flight hardware and/or software, and ground hardware
and/or software. The contractor shall present the design of the launch vehicle systems in
sufficient detail to demonstrate that ICD requirements are met, the contractor's methodology for
ensuring compliance (analysis, test, verification) and how launch vehicle systems will perform at
the same level or provide improved performance.

A launch vehicle DCR will only be required for those major systems that have changed since the
last launch vehicle mission prior to a GOES mission. Component changes or first flight items
will be covered by the Pre-VOS review (CDRL LV-3.8-04)

NASA shall be invited to all subsequent Pre-VOS reviews to obtain insight to the launch vehicle
system modifications.

6. SPECIAL PREPARATION INSTRUCTIONS

1..-
| 4353c
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DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-06

1. TITLE Spacecraft/Launch Vehicle Interface Requirements
Document (IRD) (Performed for DIII but not
required for DIV)

3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

The spacecraft to launch vehicle interface requirements document (IRD) is designed to provide
the-spaceuaft requirernents"dsfinitioq'interfaccdetailg launch sitofacilitieq and saftty"data--*-
necessary to interface with the launch vehicle. It defines the mission requirements and interfaces

as they are known. If shall also include any other govemment furnished hardware and services
required such as transportation, propellants or analytical support services. The IRD shall evolve
as mission requirements are identified.

5. DATA REQUIREMENTS

The spacecraft to launch vehicle IRD shall document all mission-peculiar requirements. The

IRD is prepared by the Spacecraft Contractor. The initial issue of the IRD shall be delivered as a

pan of the contractors proposal. The IRD is provided to the GOES project for review and

approval. The IRD shall be revised as required, with a delivery at the Spacecraft Preliminary
Design Review and a final delivery at the Spacecraft Critical Design Review. Each revision shall

be approved by the GOES project.

Spacecraft to Launch Vehicle IRD Format

Following is a sample IRD format of appropriate detail. An IRD format of similar detail shall be

provided by the spacecraft Contractor

IRD
Approvals and Distribution Page

l. Introduction
1.1 Mission Information
1.2 Purpose
1.3 Launch Vehicle Description

1.3.1 Configuration
1.3.2 Non-Standard Service Hardware

1.4 Spacecraft Description
1 . 5 Defi nitions, AbbreviationsiAcronyms

2. Applicable and Reference Documents
3. Mission Characteristics

3.1 Launch Site
3.2 Launch Vehicle Performance
3.3 Mission Design Requirements

ccR
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DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-06

I. TITLE Spacecraff/Launch Vehicle Interface Requirements
Document (IRD) (Performed for DIII but not
required for DIV) (Cont)

3. DATE 8t26/97

5. DATA REQUIREMENTS - Cont.

3.3.1 OrbitalParameters-
3.3.2 Spacecraft Separation

3.3.2.1 Orientation
3.3.2.2 Translational and Rotational Rates

3.3.3 Collision/ContaminationAvoidanceManeuver
3.4 Launch Window

3.4.1 EclipseConstraints
3.4.2 Sun Angle Constraints
3.4.3 Ascending Node Constraint

3.5 Mission Time line
3.6 Launch Date
3.7 Spacecraft Systems Launch Configuration
3.8 Spacecraft Mass and Dynamic properties

3.8.1 Launch Mass
3.8.2 ReferenceCoordinates/Drawing
3.8.3 Center of Mass Location and Alignment
3.8.4 Moments of lnertia
3.8.5 Fundamental Frequencies (AxiaVlateral)
3.8.6 Time Constant and Energy Dissipation Sources

3.9 SpacecraftHazardous Systems ,.
3.9.1 Propulsion
3.9.2 Electrical Explosive Devices (EEDs)
3.9.3 Pressurized Systems
3.9.4 HazardousFluidsAvlaterials
3.9.5 RF Systems
3.9.6 Other

4 Spacecraft Interfaces
4. I Mechanical Interfdce

4.1.1 Spacecraft Attach Fitting
4.1.2 Spacecraft Dynamic or Static Envelope

4.1.2.1 Envelope Incursions
4.1 .2.2 Compatibility Drawing

4.1.3 SeparationSystem
4.1.4 Fairing

4.1.4.1 Access '

4.1 .4.2 Thermal Insulation
4.1.4.3 Acoustic Blankets



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-06

I. TTTLE Spacecraff/Launch Vehicle Interface
Requirements Document (IRD) (Performed for
DIII but not required for DIV) (Cont)

3. DATE 8126t97

5. DATA REQUIREMENTS - Cont.

4.1.5 Spacecraft Integration
4.2 Electrical Interface

4.2.1 Spacecraft Telemetry
4.2.1.1 Slations _

4.2.1.2 Airborne Telemetry Support
4.2.1.3 Data Rare/Type
4.2.1.4 Special Hardware

4.2.1.4.1 RF Window/Door
4.2.1.4.2 Re-radiator
4.2.1.4.3 Other

4.2.2 Launch Vehicle Provided Electrical Firing pulses
4.2.3 Launch Vehicle Provided Discrete Commands
4.2.4 Vehicle Interface Connectors/pin Assignments

4.2.4.I Launch Vehicle Interface Connectors
4.2.4.2 Spacecraft lnterface Connectors
4.2.4.3 Pin Assignments

4.2.5 Separation Switches/Pads
4.2.6 Mission Peculiar Vehicle Telemetry

4.2.6.1 Stations
4.2.6.2 Airbome Telemetry Support
4.2.6.3 Data Rate/Type
4.2.6.4 Special Instrumentation

4.2.7 Special Vehicle Electrical Hardware
4.3 Environmental Interface

4.3.1 Steady State Acceleration 
I

4.3.2 Structural Loads
4.3.3 Vibration

4.3.3.1 Random Vibration
4.3.3.2 Sine Vibration
4.3.3.3 Acoustic Environment

4.3.4 Separation Shock
4.3.5 Thermal and Humidity

4.3.5.1 , Fairing Temperature and Emissivity
4.3.5.2 Free Molecular Heating Rate
4.3.5.3 Spacecrafl/PAF Thermal Interface

4.3.6 Contamination Control
4.3.7 Pressure
4.3.8 Electromagnetic Compatibility

4.3.8.1 General Requirements
4.3.8.2 Launch Vehicle RF Environment



DATA ITEM DESCRIPTION 2.

NUMBER
LV-3.8-06

1. TITLE Spacecrafl/Launch Vehicle Interface Requirements
Document (lRD) (Performed for DIII but not
required for DIV) (Cont)

3. DATE 8t26t97

5. DATA REQUIREMENTS - Cont.

4.3.8.3 Spacecraft EMVRFI Environment
5. Ground Handling and Processing Requirements

5.1 Facilities
5.1 .l Operational Areas and Offrce Support Equipment
5.1 .2 Hazafious Processing Areas
5.1.3 Block House
5.1.4 Launch Pad
5. 1.5 Communications Requirements
5. 1.6 Power Requirements
5. 1.7 Spacecraft HandlingiTest Equipment
5. 1.8 Special Equipment

5.2 Logistics
5.2.1 Transportation
5.2.2 Handling
5.2.3 Storage

5.3 Facilities Environmental Interface
5.3.1 Thermal
5.3.2 Humidity
5.3.3 Contamination Control
5.3.4 Electromagnetic Compatibility
5.3.5 Fairing Airflow

5.3.5.1 Flow Rate
5 .3 .5 .2 Diffu ser/Defl ector

6. Mission Specific Launch Vehicle Modifications
6.1 Launch Vehicle Configuration
6.2 Special Vehicle Insignia

7. Safety and Security Services
8. Interface Verification/Compatibility Testing

8.1Analysis
8. 1. I Mission A,nalysis
8.1.2 SC Separation Analysis
8.1.3 Collision/ Contamination Avoidance Maneuver (C/CAM) Analysis
8.1.4 Coupled Loads Arialysis
8.1.5 Integrated Thermal Analysis
8.1.6 EM/EMC and RF Compatibility Analysis
8. 1.7 Acoustic Analysis
8.1.8 Ascent Venting Analysis ,

8.1.9 RF Link Analysis
8. 1. 10 Critical Clearance Analvsis



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-06

I. TITLE Spacecraff/Launch Vehicle Interface
Requirements Document (IRD) (Performed

for DIII but not required for DIV) (Cont)

3. DATE 8t26197

5. DATA REQUIREMENTS - Cont.

8.1.12 Post Launch Evaluation Report
8.2 Testing

8.2.1 Separation Shock Testing
8.2.2 Payload Attach Assembly Fit Check
8.2.3 Launch Site End-to-End Tests
8.2.4 SCiLV Buildup Interface Verification Tests

8.2.5 Combined Electrical Readiness Test (CERT)
8.2.6 SC/LV Launch Rehearsals

6. SPECIAL PREPARATION INSTRUCTIONS

{t
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4. DESCRIPTION/PURPOSE

The Mission Integratio-n Pl9-gI*p_Ki-c-kgff Reyigy_phal[ 9-o_Bs,i-s--t, o-f a formal presentati,oafropthe*.
tauneh vehicld cbntractor. This item shail alsb iili;d.';;ission integration plan. NASA willutilize existing contractor documentation to the greatest extent possible. The plan shall describehow the launch services contractor will manage the integration of the spacecraft.

5. DATA REQUIREMENTS

The-Mission Integration Program Kickoff Review shall include information describing themethodologies the contractor will use to manage the various mission unique services includingdesign, development, qualification, testing, *J int"grution. Details describing the missionunique analyses to be performed to veriff compatiuiiity oiln" rpur"craft design with theinterfaces and environments of the launch ,"*i"".. The mission integration management processshall be described and the interface working group structures established.

6. SPECIAL PREPARATION INSTRUCTIONS

DATA ITEM DESCRIPTION LV-3.8-07

Mission Integration program Kickoff Review
(Performed for DIII but not required for DIV)



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-08

I. TITLE Launch Services System Effectiveness (LSSE)
Program Plan

3. DATE 8126197

4. DESCzuPTION/PURPOSE

The LSSE describes the contractor's processes to ensure performance, integrity and conformity
of all products provided by the contractor.

5. DATA REQUIREMENTS

The contractor shall develop/provide the LSSE to include, as a minimum, the iterns listed below.
The LSSE shall be prepared in the contractor's format.

a. Reliability
b. Quality Assurance
c. System Safety
d. lnspection
e. Electrical, Electronic, and Electro-mechanical (EEE) Parts Control
f. Materials and Processes Control
g. ContaminationControl
h. Hardware and Software Configuration Control
i. Software Product Assurance
j. Material Review Program
k. Audits
l. Corrective Action Closures

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-09

I. TITLE Launch Vehicle Requirements Review Data package
(Performed for DIII but not required for DIV)

3. DATE 8/26t97 CCR
4351C
Mod85

4. DESCzuPTION/PURPOSE

5. DATA REQUIREMENTS

The launch vehicle requirements review data package should address the following minimum
iterns:

Spacecraft Requirements
Launch Requirements
Targeting Requirements
Safety Requirements
Mission Peculiar Requirements
Ground Support Equipment Requirements
Airborne Requirements
Software Requirements
Instrumentation and Data Requirements
Test Plans and Procedures
Verification and Validation Requirements
Confi guration Management Controls

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-10

1. TITLE Delta IV Launch System Training Data Package 3. DATE

04/16/03

4. DESCzuPTION/PURPOSE

Provide a 5-day training class to facilitate NASA understanding of the basic Delta IV
launch system.

5. DATA REQUIREMENTS

Provide functional level overview of the basic Delta IV Launch System including the design of
the manufacturing facilities, launch facilities, launch vehicles, ground support equipments and
transportation system. Discussion of hardware and software qualification and analysis will be
provided through the DIV Certification and Independent Verification and Validation process.

6. SPECIAL PREPARATION INSTRUCTIONS
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DATA ITEM DESCRIPTION LV-3.8-11

Mission Unique Design Review #l package

4. DESCzuPTION/PURPOSE

The Mission Unique Design Review #1 is held immediately prior to mission unique design
freeze and before significant fabrication-39!i-v-i!.y _be_g_i-tu,._fbg_![i;qio*a uaigus Desigrr _Revie_w*#tpresciits fli6 niiat"ddSign niodifietaiofri when 90o/o of tG dr;;ilgr ffi; b";ieteased. These
designs are evaluated by preliminary analyses to show that the d-sign will meet the final '

performance and design objectives and are compliant to the interface specifications requirements.
The Mission Unique Design Review #lshould iepresent a complete und.o.prehensive

presentation of the entire design. It should present the final design and interfaces by means of
blogk diagrams, power flow diagrams, interface circuits, layout drawings, software logic flow
and timing diagrams, modeling results, and test results when performed for mission uniqrr"
modifications. System engineering, resource allocations and design analyses are required to
demonstrate compliance with requirements. Single-point failure modes need to be identified and
assessed. Robustness of the selected design needs to be shown.

Completion of the Mission Unique Design Review #l and resolution of all action items
generated by it constitutes the baseline design for the items to be built. Formal configuration
control begins no later than the date of the Mission unique Design Review #1.

5. DATA REQUIREMENTS

The Mission Unique Design Review #l Package should address the following minimum items:

Mission Particular Requirements Gpneral Specification and Product Reviews
Performance Requirements
communication Systems, Data Rates, Telemetry List, command List, EMUEMC
spacecraff/Launch vehicle Interface Requirements (e.g. pAF type, fairing mods,
electrical connectors, special instrumentation)
Mechanical/structural Design and supporting preliminary Analyses
Electrical (including grounding), Thermal, Acoustic Design and Supporting Preliminary
Analyses ,,

Software Requirements and Design
Ground Support Equipment Design
Design Verification, Test Flow and Test plans
Ground System Operations (including launch day operations)
Preliminary Contamination Requirements and Control plan
Safety, Quality Control, Reliability and Redundancy preliminary analyses associated with
Mission Unique Modifi cations

a.

b.
c.
d.

e.

f.

g.

h.
i.
j.
k.
l.



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-l I

I. TITLE Mission Unique Design Review #l Package 3. DATE

04n6t03

CCR
.t353C

ModS:

m.
n.
o.
p.
q.
r.

First Time Usage Materials and Processes
Acronyms and Abbreviations
Preliminary Mass Properties Report
(deleted)

Single Point Failure Modes of Mission Unique Modifications
Evolution and Heritage of the Mission Unique Design

6. SPECIAL PREPARATION INSTRUCTION
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DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-12

1. TITLE Mission Unique Design Review #2package 3. DATE

04/16t03

4. DESCRIPTION/PURPOSE

The Mission Unique Design Review #2 should be held after all final mission analyses have been

:-o-|t!''.jd'.|"T"3'::t.91P.-9-fa9ig4''Pg*"|'el9-ygbg}g'g-9l9'-b.qp-r.e*S_en-tEd...F.inal.'-tor riiechanicatloatci, streis,"torqiie miigini, ana tfiermiifi;f";;; are"to be presented. Final
19ftware requirements and updated system performance estimates should atso ue prer.niaa. irr.
Mission Unique Design Review #2 should include all of the items specified for a Mission Unique
Design Review #1, updated to the final present stage of development process. Supporting data
and- analyses should be included to demonstrate coLpadbility Oy comparing GoES requirements
to those of previous LV missions. A systems level analysis rt uit u. performed which identifies
the LV margins over the mission requiiements for the eiectrical and Lydraulic power, thermal
control, propulsion and light control systems, LV consumables and Uattery lifetimes; information
pertaining to vehicle environment (acoustics, shock, EMI/EMC, contamination); lift capability
and margins and reserves; sequence; reliability assessment. Each vehicle system should identiff
the flight segment(s) with minimum margins and provide evidence that suificient margins exist
for mission success.

Completion of the Mission Unique Design Review #2 andresolution of all the action items
generated by it verifr the acceptance of the mission unique design by the government.

5. DATA REQUIREMENTS

The Mission Unique Design Review #2Paqkageshould address the following minimum items.

Evolution and Heritage of the Final Design (if changed from MUDR #l)
Launch Vehicle Total System performance
Closure of Actions from MUDR #l
status of Interface control Document Requirements compliance
Final Implementation Plans including: Engineering Modeis, prototypes, Flight Units, andSpares ,,

f. Completed Design Analyses
g. Qualification Test plans
h. Ground Operations
k. System Safety
l. Problem Areas

a.

b.

c.

d.
e.

CCR
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DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-12

I. TITLE Mission Unique Design Review #2Package 3. DATE
04tr6t03

5. DATA REQUIREMENTS (cont.)

m. Updated Integration & Launch Operations Schedules
n. Open ltems- -

o. Power Profile Report (LV Battery Margin)

6. SPECIAL PREPARATION INSTRUCTIONS

I
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DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-13

I. TITLE Launch Vehicle Component and Subsystem Test
Procedures

3. DATE 8t26/97

4. DESCRIPTION/PURPOSE

These documents will be used to review the qualification and acceptance test activity at the
subsystem and component levels of manufacturing and assembly for new, modified, or first-flight

provided through the NASA Resident Offrce or Launch Vehicles.

5. DATA REQUIREMENTS

The Verification Test Procedures shall describe the implementation of the verification test plan
requirements, and shall also describe the accept/reject criteria for the planned measurements.

6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-14

I. TITLE Launch Vehicle Component and Subsystem Test
Data Packages

3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

To document and review the results of each test activity for new, modified, or first-flight
components or systems. All other information will be available on an "as needed basis" and

-'.- - providedttuough the NASA Resideiir-Offiee-ftii'taunch vehietcs.

5. DATA REQUIREMENTS

The contractor shall evaluate the data taken during command and subsystem testing for
conformance with the applicable specification and programmatic requirements.

As a minimum, the data package shall contain:

Test data
Evidence of Quality Assurance acceptance data
Listing of test requirements verified
Summary description and commentary on the test data package
Test procedures as run
Test procedure change record listing
Data trending
Analysis used to demonstrate performance
Configuration identification list ',
Material review actions resulting from the tests
Test equipment calibration data
Failure report listing and copies as required
Operating time/cycle data
Failure resolution

6. SPECIAL PREPARATION INSTRUCTIONS

d)



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-15

I. TITLE Launch Vehicle Launch Site lntesration Plan 3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

Provide documentation required to support launch operations. This document will be used as an
input document for transmittal of all launch vehicle requirements to ER and is the primary
document used by ER for the preparation of their Launch Site Support Plan (LSSP) and Payload
Requirenients Document (PRD).

5. DATA REQUIREMENTS

The Launch Vehicle Launch Site Integration Plan shall define and document all vehicle launch
site activities necessary to deliver, assemble, test, checkout, erect and process the launch vehicle
at the launch site. This plan shall include vehicle operations, spacecraft to launch vehicle
integration, vehicle/spacecraft integrated testing, final systems testing and launch countdown
operations. All operations at the launch site shall be described and demonstrate compliance with
EWR 127-I requirements. All safety documents shall be identified and described including
contingency plans. Any constraints to vehicle ground or flight operations shall be identified.
Other support services required shall be described and implementation plans defined.

If the following documents meet the requirements of this data item, they may be used to satisff
this CDRL:

Launch Campaign Operations Plan.

Test Requirements Document for GOE$.

3) PPRD

4) PRD

r)

2\

ccR
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6. SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-16

1, TITLE Launch Vehicle Pre-Installation Reviews Data
Package

3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

The purpose of this review is to ensure that the design/pedigree integrity for major components
(e'g, m9tg1s, gu-idan99 conlrol un!1) hpye bq-eg yalidated tt-upqgh env-igorynental-qualificutio^ -
and/or icCeptanCe teil progiatil, una ihut all deviationr, *uiu.rr *alo, open items have been
satisfactorily dispositioned. Launch vehicle MSK (major subcontractor) ieviews can be used in
lieu of the pre-installation reviews.

The following major elements will require pre-installation or MSK reviews: RS-68 Engine, and
RLI0B-2 Engine.

Satisfactory completion of the pre-installation and close-out of any actions items completes the
pre-installation review process.

Major component data packages (tanks, EMA, etc.) will be available on an "as needed basis,'and
provided through the NASA Resident office for Launch vehicles.

5. DATA REQUIREMENTS

The Pre-Installation Review Data Package should address the following minimum items.

a. Any rework/replacement of hardware, regression testing, or test plan changes should be
highlighted during the test flow discussions

b. Compliance with the test verification matrix
c. Measured Test Margins versus Design Estimates
d. Demonstrate Qualification/Acceptance Margins
e. Any data which has been trended to identifu compliance with specification should be

presented, especially if there has been a change or drift to the trend.
f. Total failure-free operating time of the item
g' Could-Not-Duplicate failures should be presented along with assessment of the problem

and the residual risk that may be inherent in the item
h. Project assessment of any residual risk

6, SPECIAL PREPARATION INSTRUCTIONS

I

CCR
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DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-17

1. TITLE Final Loads Verification Review Data
Package

3. DATE 8t26197

4. DESCzuPTION/PURPOSE

To review, with the GOES Project, the final status of the spacecraft to launch vehicle coupled

dynamic loads based upon the flight azimuth, launch environments, final spacecraft mass

properties, etc.

The review shall be supported by the Launch Services Subcontractor.
ccR
4353C
Mod85

5. DATA REQUIREMENTS

The contractor shall develop the format and contents of this review.
performed and provided in the Final Mission Analysis Report shall

Critical performance
be included in this review.

6, SPECIAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-18

1. TITLE Launch Vehicle Launch Site Test Procedures 3. DATE 8126t97

,'

4. DESCzuPTION/PURPOSE

Defines the procedures for assembly, test, checkout and launch support of the GOES Spacecraft

at ER.

5. DATA REQUIREMENTS

The contractor shall provide all required procedures (in the format acceptable to ER NASA) for

test activities at ER. The procedures shall include, but are not limited to, the following areas:

a. Launch Vehicle Power and Checkout

b. Integrated Spacecraft Tests

c. Launch Vehicle Testing with Ground Facilities

d. Launch Vehicle Propeliant Loading and Handling (e.g., Wet Dress Rehearsal)

e. Emergency Contingency Operations

f. Launch Vehicle Mating to Spacecraft
g. Spacecraff/Launch Vehicle Checkout (e.g., Combined System Tests)

h. GSE Checkout and Validation
i. Ordnance Activities

6. SPECIAL PREPARATION INSTRUCTIONS

The procedures shall speciff all of the ltep-by-step procedures for the handling of the GOES

Spacecraft by the launch services contractor. The procedure shall include the following:

l. Special environmental conditions, such as cleanliness, temperature, humidity, etc'

2. Requirements for special tools, equipment, special handling fixtures, cranes, etc'

3. Procedures to comply with EWR'127'1.

The spacecraft contractor shall deliver all the specified number of copies to the Delta IV

CCAFS NASA Drop Box. A formal letter shall be provided to the contracting officer (at

NASA/GSFC) to formally document the delivery and contract compliance.

CCR
4353C
Mod85

ccR4343A, M
Mod85
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DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-19

I. TITLE Integrated Spacecraft Handling Plan 3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

Provide the plan for the handling of the spacecraft and ground support equipment during
integration of the spacecraft with the launch vehicle.

5. DATA REQUIREMENTS

The Handling Plan shall incorporate details of the processes to be used by the launch vehicle
contractor in handling of the spacecraft and GSE during launch vehicle integration.
Requirements for special handting procedures shall be specified. The plan shall include all
necessary planning and paperwork to support the integration. These details shall include the
following:

LiftingArandling GSE and personnel required.
Requirements for pertinent calibration, special tools, fixtures, crane operations, etc.
Identiff pad operation restrictions, personnel loading, etc.

(paragraph deleted)

CCR
4353C
Mod85

l.
2.
nJ.

6. SPECTAL PREPARATION INSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-20

I. TITLE Launch Vehicle Pre-Shipment Review (PSR) Data

Package

3. DATE 8126197

4. DESCzuPTION/PURPOSE

The pSR occurs prior to the shipment of the launch vehicle to the launch site. The purpose ofthe

pSR is to assure the design of the launch vehicle has been validated through the environmental

qualificationand/or-acceptanee test prograrq that alt deviations, waivercand'open items have--" -'

been satisfactorily dispositioned and that the launch vehicle, along with all the required

documentation, operaiion procedures, etc., is ready for shipment and routine launch site

processing. The iesults of system testing, calibration, and end item performance are to be

iemonstrated and documented. The solutions to all problems encountered during the

environmental test and validation program and the solution rationale are to be presented' Post

Production Hardware Reviews (PPHR) can be used in lieu of the pre-shipment reviews'

The fotlowing major elements will require pre-shipment reviews or PPHR: First Stage, Second

Stage, Payload Attach Fitting, Payload Fairing, Graphite Epoxy Motors, and Redundant Inertial

Flight Control Assembly.

Satisfactory completion of the pre-shipment and the close-out of any actions from the review

indicate the item is ready for shipment.

5. DATA REQUIREMENTS

The PSR Data Package should address the following minimum items.

a. Major element performance, discrepancies, failures, open items during fabrication and

checkout.
b. Project assessment of any residual risk
c. Shilping Containers, Monitoring/Control Plans and Mode of Transportation

d. Ground Support Equipment Status

e. Post Shipment Plans

f. Launch Preparation Plan

CCR
4353C
Mod85

-,,

6, SPECIAL PREPARATION TNSTRUCTIONS



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-21

I. TITLE Launch Vehicle Countdown Procedures and

Deviations

3. DATE 8126197

('

4. DESCRIPTION/PURPOSE

To provide documentation requirements to demonstrate launch vehicle countdown processes and

the methodologies incorporated to identiff and track any deviations in the launch terminal count

sequence.

5. DATA REQUIREMENTS

The contractor shall provide detailed iaunch terminal vehicle countdown procedures to be used

during the launch terminal countdown process. The procedures shall be prepared in accordance

with launch site activities, spacecraft interface requirements, and launch performance

requirements to ensure an end-to-end comprehensive approach for vehicle 'launch.

a. Launch countdown milestones, objectives, and philosophy

b. Integrated launch countdown procedures

c. Deviation and waiver guidelines and procedures

6. SPECIAL PREPARATION INSTRUCTIONS

The spacecraft contractor shall deliver all the specified number of copies to the Delta IV

CCAFS NASA Drop Box. A formal letter shall be provided to the contracting officer (at

NASA/GSFC) to formally document thb delivery and contract compliance'

CCR4343A. Mc

CCR4353C. Mc



DATA ITEM DESCRIPTION 2. NUMBER LV -3.8-22

I. TITLE Launch Vehicle Launch Commit Criteria 3. DATE 8126197

4. DESCzuPTION/PURPOSE

A list of conditions which must be met to proceed with launch.

5. DATA REQUIREMENTS

The contractor shall prepare and document the launch commit criteria, and document the criteria

to be used to commiith; GOES launch vehicle for launch. The document shall address the

launch vehicle, the launch vehicle launch control center(s), launch critical GSE and associated

activities prior to liftoff.

Each telemetry parameter shall be tabulated with its acceptable values, tolerances, and out-of-

limits Conditions which would require a resolution prior to launch.

6. SPECIAL PREPARATION INSTRUCTIONS

The spacecraft contractor shall deliver all the specified number of copies to the Delta IV

CCAFS NASA Drop Box. A formal letter shall be provided to the contracting officer (at

NASA/GSFC) to formally document the delivery and contract compliance.

CCR4343A, Mo
CCR4353C. Mo

$



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-23

I. TITLE Senior NASA Management Mission Readiness
Review Data Package

3. DATE 8t26t97

4. DESCzuPTION/PURPOSE

The Senior NASA Management Mission Readiness Review (MRR) is held to certify the
readiness of the spacecraft and launch vehicle to proceed with launch site operations and toward
launch countdown. The MRR is co-chaired by the OSF Director ELV Requirements, the
Enterprise Deputy Associate Administrator and the Deputy Center Director assigned Mission
responsibility, or their designees. The MRR is hosted by the Mission Director at approximately I
month before launch.

5. DATA REQUIREMENTS

The MRR Data Package shall include the following minimal material:
a. Integrated package of presentation material of mission status from spacecraft, vehicle,

launch site, range and support organizations.
b. Summary of any spacecraft or launch vehicle Open Paper, Actions or risks since the last

program review
c. Written record of the verbal recommendation from the Mission Team to proceed toward

Launch Countdown operations

6. SPECIAL PREPARATION INSTRUCTIONS
a. An advanced copy of the integrated presentation package submitted to the NASA Mission

Director at least five days prior to the MRR.
b. The MRR must be an integrated review and include input relative to at least the

following:
1. Mission status
2. Status of actions/closeouts from/since last program review
3. Open work/closeout plans
4. Tracking, telemetry, and communications support status
5. Launch site/range supporVservice status
6. Vehicle configuration, critical lst flight items, assembly and checkout history
7. Flight design/performance margins
8. SR&QA history
9. Constraints to launch
10. Spacecraft assembly and checkout status

I 1. Failure Reaction Plan
12. Mission risks

Presenters:
NASA Spacecraft Project
NASA Launch Services Project
NASA Launch Manager
NASA SR&QA Field Installation Organizations
Spacecraff/Launch Service Contractors
Range SupporUOperations



DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-24

I. TITLE Pre-Payload Mate Review 3. DATE 8t26t97

4. DESCRIPTTON/PURPOSE

The Pre-Payload Mate Review (Launch site Readiness Review) shall be an integrated
spacecraff/launch vehicle review to establish the readiness of both elements for spacecraft
integration with the launch vehicle.

5. DATA REQUIREMENTS

This review data package shall cover, as a minimum, items listed below and any other activities
of either the spacecraft or the launch vehicle which could affect integrated operations.

a. Transportation and mate of the spacecraft to the launch vehicle
b. lntegrated testing to be accomplished once mated
c. Ability of the launch vehicle to support spacecraft checkout activities (telemetry,

umbilical, etc.)
Electrical/mechanical interface readiness for mate
Configuration management of the spacecraft to launch vehicle
Launch Pad services readiness including HVAC, power, humidity, cleanliness, cranes,
purges, etc.

6, SPECIAL PREPARATION TNSTRUCTIONS

CCR
4353C
Mod85
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e.
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DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-25

I. TITLE Launch Readiness Review (LRR) Data Package 3. DATE 8t26t97

4. DESCRIPTION/PURPOSE

The NASA Launch Readiness Review (LRR) is an integrated review held to (a) update the
mission status (including the spacecraft and launch vehicle), (b) close-out actions from the
previously held MRR, (c) authorize approval to proceed into launch countdown, and (d) sign the
certificate of Ftight Readiness (coFR):- The NASA-LRR is-eo:chaired blrrhe NAsA'nfissiirii" '
Director and the NASA Launch Manager, and is held at the launch site, no later than one day
before launch.

5. DATA REQUIREMENTS

The NASA LRR Data Package shall include the following minimal material:
a. Integrated package of presentation material from spacecraft, vehicle, launch site, range,

and support organizations
b. Summary of any spacecraft or launch vehicle Open Paper, Actions, or risks since the last

program review
Written record of the verbal recommendation from the Launch/Support Team to proceed
into Launch Countdown operations
Certificate of Flight Readiness signed by at least the NASA Mission Director, the NASA
Launch Manager, the Launch Services Contractor, the Spacecraft contractor, NOAA
Program Representative, and the Range Commander.

6. SPECIAL PREPARATION INSTRUCTIONS
a. An advanced copy of the integrated presentation package submitted to the NASA Launch

Manager at least I day prior to the NASA LRR.
b. The NASA LRR must be an integrated review and address and include inputs relative to

at least the following:
l. Mission status
2. Status of actions/clos,eouts from/since last program review
3. Open work/closeout plans
4. Tracking, telemetry, and communications support status
5. Launch site/range support/service status
6. Weather, briefrng
7. Public Affairs Support Plan

Presenters:
NASA Spacecraft Project
NASA Launch Services Program
NASA Launch Manager
NASA SR&QA Field Installation Organizations
Spacecraff/Launch Service Contractors
Range Support/Operations,

I
It ccR
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DATA ITEM DESCRIPTION 2. NUMBER LV-3.8-26

::a...a l. nrr-E Launch Vehicle Post Launch Data Report 3. DATE 8t26t97

4. DESCzuPTION/PURPOSE

Provide detailed description of post launch vehicle performance.

5. DATA REQUIREMENTS

The contractor shall prepare a detailed data report that identifies launch vehicle performance/telemetry
parameters plus count down milestones and events, and any anomalies or off-nominal performance
deviations noted during launch countdown or in-flight opeiations.

6. SPECIAL PREPARATION INSTRUCTIONS



\ DATA ITEM DESCzuPTION 2. NUMBER LV-3.8-29

;; l. rrrrp Launch Operations Training Documentation 3. DATE 412U03

4. DESCRIPTIONiPURPOSE

The spacecraft contractor shall develop a GOES specific Launch Base Processing Training Package.

The tiaining is intended for the spacecraft contractor personnel and the government personnel prior to

the start of launch activities.

5. DATA REQUIREMENTS

The training package shall include launch base activities required to prepare the GOES spacecraft for

launch. The training topics shall encompass the spacecraft anival at the Payload Processing Facility

(e.g. Astrotech) through the launch countdown operations. The training package shall include:

1) Spacecraft system overview and Launch Vehicle/Spacecraft Interfaces

2) Summary of previous as-run launch campaign operations (or, for GOES-N, launch campaign

planning)
:) the description of all spacecraft launch base integration and test activities presented

chronologically with references to estimated duration. This shall include all spacecraft

standalone and spacecraft/launch vehicle integrated activities.
4) The identification of external support requirements as applicable (e.g. purge gas analysis,

fuel/oxidizer analysis, etc)
The test procedure identification and description
The description of the Payload /Hazardous Processing Facilities (PPF/HPF) (include procedure

hazardous/non-hazardous classification).
The description of the Launch Complex mission unique configuralions in support of spacecraft

operations (EGSE confi gurations [overview level])
TLe description of mechLical/logistical support requirements (including S/C transportation and

handling)
9) The description of contamination control requirements (including purge requirements/

configurations)
l0)The description of the voiceldatalvideo communications requirements/configurations in support

of spacecraft test/launch operations
I 1) The description of planned launch countdown support (Spacecraft personnel by function/title/

location)
12) The description of the launch-$ay chain of command and the anomaly resolution process

(spacecraft or integrated anomalies).

6. SPECIAL PREPARATION INSTRUCTIONS

5)
6)

7)

8)

(Mod97, CCR4364B)
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LIST OF GOVERNMENT FIJRI.{ISHED PROPERTY

I
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LIST OF GOVERNMENT FURNTSHED PROPERTY

August 26,1997



LIST OF GOVERi\MENT FURNISHED PROPERTY

DATE AVAILABLE

Finite Element Models
Imager
Sounder
SXI

SCR
SCR
SCR

Thermal Models
Imager (Detailed TMG) SCR

- ."., sck
SCR

Thermal Distortion Models
Imager
Sounder

SCR
SCR

Test Execution System (TES) July 1999

Prototlpe Instruments
SAI02Imager
SAI02 Sounder
SXI Mass Model

July 1999
July 1999

Sept. 1, 1999
October 2.2000

Flight Instruments
SAI08 Imager
SAi08 Sounder
SAI09Imager
SAI09 Sounder
SAI10Imaeer
SAtrl0 Sounder
SAIII Imager
SAII l Sounder
SXI-N
(MOD 59, CCR6I84B)

SXI-O
SXI-P
SXI-Q

December 1,2000
December 1,2000

April200l
April200l

August 2003
Ausust 2003
April2005' April2005

No earlier than Oct. 15. 2001
No later then the start of GOES N
EMI/EMC S/CJevel test minus

4 weeks

Aprrl2002
October 2003

Tooling Plates & Associated Drawings
Imager
Sounder

March 1999
March 1999

Instrument Drawings & ICDs
Imager
Sounder
SXI

Award
Award
Award



Instrument Operations Documentation
Imager
Sounder I

SXI

Inst. Del'y; 3 Mo.
Inst.Del'y-3Mo.
Inst.Del'y-3Mo.

3.6.1.2

Instrument Simulators
Imager
Sounder
SXI

GOES-N'ESD - 20 Mos.
GOES-N ESD - 20 Mos.

February 28,2000
IR Calibration Targets (T/V Teiting)
(And associated controllers, plumbing, etc.) :

Space Targets (T/V Tests) SAI08 Del'v
Cooler Targets (T/V Tests)
Narrow Field Collimator (Ambient Test)
Integrating Sphere (Ambient Test)
Imager/Sounder Lifting Fixture

SAI08 Del'y
SAi02 Del'y
SA{02 Del'y
Sn{02 Del'v

Wide Field Collimator with Targets March 1999 thru
November 1999 and

March 2000

3.4.4.3.t.2

S SGS Related Information
GOES I/M Sftwr. & Databases
GOES I/M Documentation (Electronic)

3.5
GFE (l)
GFE (2)

GOES N Ground Network Compatibility Test Suite Prior to In-Plant
Environment Tests

3.6.2.t.1

SXI Data Plavback Unit January 15,2000

DCPR Uplink. Downlink Modems & interconnect
hardware (MOD 59, CCR6184B)

October 1.2001 3.4.4.4.4

(13) Sun Microsystems Sun Fire V480 Servers
Dual-Processor,6 GB RAM, (2)36 GB Disks,
And Solaris 2.9 Operation Systems (Mod 9S,CCR
4381))

June 2004 f 3.s.4.r &
3.s.4.2

(4) Sun Microsystems Sun Fire V240 Servers
For GAIM Rehost, Single Processors, 36 GB Disk

(Mod 95,CCR 4381))

June 2004 n3.s.4.1 &
3.5.4.2

(18) Sun Fire V240 Servers for MRS&S Rehost
(Mod 95,CCR 4381))

June 2004 tI 3.s.4.r &
3.5.4.2

(18) Time Code Reader Cards, (18) Frame
S ynchronization Cards, ( 1 8) Frame Synchron ization
Card Interface Cables for MRS&S
(Mod 95,CCR 438f))

June 2004 fl 3.5.4.1 &
3.5.4.2

(6) Sun Microsystems Forte C++ Personnel Edition
6 software kits
(Mod 95,CCR 4381))

June 2004 113.s.4.1 &
3.5.4.2

ESD = Earliest Storage Date
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I PROGRAM RBVIEW REQUIREMENTS

1.1 General

The program review requirements shall be in accordance with the requirements described

herein.

The program reviews will be used by NASA as "control gates" that NASA management

personnil will use to make progr^m go/no-go decisions. Following the presentation of each

ieview, a program evaluation will be made by NASA to determine if the contractor has

-s-atis-faptp-nly-e,,omp_le-ted el! the rr_eSgs,sgqy wor!, ail-4 
-ry!*elUg"{!b9t9 rye 11y"gtgg"I33

deficiencies.

If any deficiencies are found, the spacecraft contractor will be required to develop a

corrective action plan for the deficiencies prior to proceeding with the affected program

development. The program reviews are summarized in Table 1.1 in the Statement of Work
(sow), s4l5-23.

1.1.1 Program Review SummarY

For each program review the spacecraft contractor shall:

a. Develop and organize material for oral presentation to the review team. Copies of
the presentation material shall be made available at each review.

b. Support splinter review meetings resulting from the major review.

c. Produce written responses to recommendations and action iterns resulting from the

review.
d. Document and provide the results of the contractor's reviews at the component,

subsystem and system level.
e. Include system safety as an agenda item for each S/C review

t.2 Spacecraft Contractor Peer Review Requirements

The spacecraft contractor shall implement a program of peer reviews at the component and

subsyitem level. The program shall, as a minimum, consist of a Preliminary Design Review

(PDR) and a Critical Design Review (CDR). In addition, packaging reviews shall be

conducted on all electrical and electromechanical components in the flight system as a part

of the PDR and CDR design reviews.

If a packaging review was previously held on a product line or heritage component, and

there is .gi"rrn"nt between the GSFC and the contractor that the GOES N-Q application and

performance is identical with the proposed heritage component, then the Packaging Review

does not need to be rePeated.

The PDR and CDR shall evaluate the ability of the component to successfully perform its

function under operational and environmental conditions during both testing and flight. The
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results of parts stress analysis and component packaging reviews, including the results of
associated tests and analysis, shall be discussed at the component PDRs and CDRs.

The packaging reviews shall specifically address the following:

a. Placement, mounting, and interconnection of electronic, electrical and

electromechanical (EEE) parts on circuit boards or substrates.

b. Structural support and thermal accommodation of the boards and'substrates and their

. interconnections in the component designr

c. Provisions for protection of the parts and ease of inspection.

TG F; Gviewsihillbd C6naffierib*y pdrsoiiii6l"itnitarAiloriliiectly respoflsible fbr-- -

desiin of the hardware under review. NASA reseryes the right to attend the peer reviews

and iequires l0 working days notification. The minutes and action items that result from

these reviews shall be documented by the spacecraft contractor, and all design review

documentation shall be made available on the elebtronic data distribution system (EDDS) to

NASA.

1.3 Spacecraft Reviews

1.3.1 General

The spacecraft contractor shall support a Design Review Program (DRPI gf lormat system

level ieviews indicated below. These formal reviews will be chaired by NASA. Scheduling

of these reviews will be coordinated with the NASA GOES Project Office.

System Concept Review (SCR)
Preliminary Design Review (PDR)
Critical Design Review (CDR)
Mission Operations Review (MOR)
Pre-Environmental Review (PER)

Pre-Ship Review (PSR)

External Independent Readiness Review (EIRR)
Flight Operations Review (FOR)
Launch Readiness Review (LRR)
Launch and Orbit Raising (LOR) Data Review (LDR)

Engineering Handover Review (EHR)

The DRP for GOES-N will consist of all of the above reviews. The DRP for identical

follow-on spacecraft shall consist of the MOR, PER, PSR, EIRR, FOR, LRR, LDR, and

EHR. Revilws for spacecraft changes will be determined as described in the SOW, S-415-

23, Section 1.1.

1.3.2 System Concept Review

The data requirements for the SCR are described in the CDRL, S-4t5-26, item SE-2.1-01'
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1.3.2,L Criteria for Sucdessful Completion

The criteria for successfully conducting and completing the System Concept Review (SCR)
are as follows:

a. Has the spacecraft contractor proposed any solutions and/or design concepts that are

not technicallv feasible?
b. Will the proposed system design meet the system requiremeirts, satisfy the mission

,qbj,qq!-iy._qs.,er_r_4eddreq$_op_er-?,!iotplnped-!?-
c. Can the top-level system design selected be built in a timely manner? Are the

schedule estimates valid in view of the system requirements and selected
architecture?

d. Have the component and subsystem level concept design reviews been satisfactorily
completed?

e. Have the major {esign issues for the components and subsystems been identified?
Have major risk areas been identified with mitigation plans?

f. Are the system-level requirements complete, consistent and verifiable?
g. Have all the system level requirements been allocated to one or more lower levels?
h. Have all requirement trade studies been identified to permit selection of a final

system design?
i. Has the spacecraft contractor demonstrated that the proposed designs are acceptable

and that requirement allocations are complete?
j. Has a performance verification plan and preliminary verification program been

satisfactorily defined?
k. Have preliminary interface control drawings and documentation been prepared?
l. Have the system safety plans been satisfactorily addressed?
m. Has an Office of Flight Assurance (OFA) post-award mission assurance survey been

completed and key action items addressed?

1.3.3 Preliminary Design Review

The data requirements for the PDR are described in CDRL SE-2.1-02.

1.3.3.1 Criteria for Successful Completion

The criteria for successful completion of the PDR are as follows:

All key sy-stem requirements have been_allocated to the subsystem and component leveltr Key sysrem requlremenK nave Deen ailocareo ro me suDsys
and the flow down is adequate to verify system performanie.ano tne ilow oown ls aoequate to venty svsrem pefiorrnance.

The desien solutions beinebroposed are exbected to rneet the performance and
functioial reo uirements if ttrd comDonent'and/or subsvstem fevel.functional reouirements af the comDonent and/or subsvstem level.
here is enough evidence in the profosed design approach to proceed further with theThere is enough evidence in the proposed design approach to
next steD of Eetailed desisn ohdse.'next steD oI detalled deslqn pnase.

The desig^n is verifiable and does not pose major problems which may cause schedule
next step of detai gnphase.

a.

b.

c.

d.
delays.



e.

f.
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There is evidence that the preliminary design will meet performance and schedules as

planned.
Overall system architecture has been established and all the external interfaces have

been identified.
g. All key system, subsystem and component specifications are complete and ready for

formal approval.
h. The proposed design does not violate any safety requirements which will endanger

human life or mission success. '

i. The design solution is producible based on elisting processes and techniques; if not,

risk areas which require unique and unproved processes are identified and plans

established.
j. -'- * Ttere uife-rlo;"or a ininimum'numberot tongtead itanswhich-maytMen sctduls*

compliance.
k. Required resources (workforce and facilities) are available to proceed further.

l. An acceptable operations concept has been developed.

m. Preliminary launch vehicle interfaces have been defined.

n. All action items from the post-award Office of Flight Assurance (OFA) mission

assurance survey have been closed out.

1.3.4 Critical Design Review

The data requiremqnts for the CDR are described in CDRL SE-2.1-03.

1.3.4.1 Criteria for Successful Completion

The criteria for successful completion of the CDR are as follows:

a. All key technical problems and design anomdlies have been resolved without
compromising system performance, reliability and safety.

b. The detailed design will meet performance and functional requirements.

c. All key recommendations from subsystem and/of component design reviews by

speeird+tygl2ecialty engineering groups, manufacturini, safety, quulity, operations and I

utilization and test organizations have been answered and all action items are closed.

d. The design can be smoothly transitioned into the manufacturing phase.

e. The program is ready to commit to setting up tooling, facilities and manpower to

fabricate, integrate and test based on.the design baseline.

f. There is substantial evidence that the detailed design will meet the performance and

schedule as planned.
g. Fabrication diawings have been completed with a complete inventory of bill of material

including any long lead items.

h. Software Jimutations and prototyping results do not present any potential risks which

may hamper software coding and integration.
i. All key subsystem and/or component engineering analyses are complete, accurate and

the detailed design is based on these results.
j. lntegrated safety inalysis shows that there are no outstanding hazards which cannot be

controlled or are within an acceptable risk level if waivers are required.

k. Launch vehicle interface and interface compatibility test plans have been defined.
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1.3.5 Mission Operations Re{iew

The data requirements for the MOR are described in CDRL SE-2.1-04.

1.3.5.1 . Criteria for Successful Completion

The criteria for successful completion of the MOR are as follows: 
,

a. 
-Ground 

station laun-ch network and network compatibility test plans are defined. I

b. _Operations Control Facility is defined. I

c. Flight dynamics support services are defined and ready to support mission operations.

d. Post-launch test procedures and contingency procedures are ready to support mission
operations.

1.3.6 Pre-Environmental, Review

The data requirements for the PER are described in CDRL SE-2.1-05.

1.3.6.1 Criteria for Successful Completion

The criteria for successful completion of the PER are as follows:

a. All remaining key procurement activities will be initiated and all fabrication activities
will be completed.

b. The process of integrating the spacecraft, including payload instruments will be

complete.
c. Have the system safety plan(s) been satisfactorily prepared and presented? '

d. Environmental test plans and procedures are complete, approved and ready to support
spacecraft environmental testing.

e. Ground support equipment hardware and software configurations are frozen and ready
to support S/C environmental testing.

1.3.7 Pre-Ship and Pre-Storage Reviews

The data requirements for the PSR and PSTR are described in CDRL SE-2.1-06 and SE-2.1-

09.

1.3.7.1 Criteria for Successful Completion of Pre-Ship $eview

The criteria for successful completion of the Pre-Ship Review are as follows:

a.

b.
c.

All key functional and environmental testing of the entire satellite will be satisfactorily
completed.

The close-out of all non-conformance reports will be completed.

There are no unexplained anomalies in the spacecraft trend data base.



d.

e.

f.
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The Spacecraft Transportation and Handling Plan has been approved and is ready to
support the transportation and handling of the satellite.

Launch base test plans and procedures are approved and ready to support the testing

and processing of the satellite at the launch facilities.
All waivers and deviations have been approved.

1.3.7.2 Criteria for Successful Completion of Pre-Storage Review

The criteria for successful completion of the Pre-Storbge Review are as follows:

a,-'.'.'.A].lkeyfungti"q$a-l--an-d..e-nyiro-qg}-e.n1'.4|.'1e9ting-of-ttreeFt"t.le--qateJ!i
completed.

b. @l non-confornance reports (PAs/TAs\ hirve been dispositioned or
have rnutual I y a greed to c I osure pl ans.n'j*'be-eemple$e*

c. There are no unexplained anomalies in the spacecraft trend data base.

d. All waivers and deviations have been approvdd or have mutually agreed to closure
plans.

e. The Spacecraft Storage Plan has been approved and is ready to support spacecraft

storage.

1.3.8 Flight Operations Review

The data requirements for the FOR are described in CDRL SE-2.1-07.

1.3.8.1 Criteria for Successful Completion

The criteria for successful completion of the FOR are as follows:

Has the spacecraft contractor identified lheilhis planned launch support team, and the
personnel deployment plan?

Has the spacecrafi contrictor completed preparation and release of all required launch

support documentation?

1.3.9 Launch Readiness Review

The data requirements for the LRR are described in CDRL SE-2.1-08.

1.3.9.1 Criteria for Successful Completion

The criteria for successful completion of the LRR are as follows:

a. Provide NASA certification that flight operations can proceed safely with acceptable

risk.
b. Confirm that the spacecraft and support elements are properly configured and ready for

launch.
c. Establish that all key interfaces are compatible and function as expected.

d. Verify that all open items and waivers have been examined and found to be acceptable.

a.

b.
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1.3.L0 Spacecraft Engineering Handover Review

The data requirements for the Spacecraft Engineering Handover Review are found in CDRL
OPS-3.6.3-01. The Spacecraft Engineering Handover Review shall not require longer than one
8-hour day to present.

1.3.10.1 Criteria for Successful Completion

The criteria for successful cornpletisn sf the spaeeeraft.EHR are as follows;-,".-

a. Has the spacecraft contractor provided sufficient data to enable the government to take
over control of the spacecraft without undue risk?

b. Have all anomalies to date been resolved-+rmitigated or have mutually agreed to
closure plans? (CCR4357C. Mod85)

c. Is the spacecraft reddy for post-launch testing (PLD?

1.3.11 Launch and Orbit Raising (LOR) Data Review

The data requirements for the LOR Data Review are found in CDRL OPS-3.6.3-02. For a
nominal mission orbit raising, this data review shall not require longer than three 8-hour days
to present.

13.f 1.1 Criteria for Successful Completion

The criteria for successful completion of the spacecraft LOR are as follows:

a. Has the spacecraft contractor proven their mission design assumptions were valid with
actual flight data?

b. Have all anomalies in the LOR period been resolved-*n*mitigated or have mufually
agreed to closure plans? (CCR43-57C, Mod85)

1.3.12 Systems Verification Review

The data requirements for the SVR are described in CDRL SE-2.4.10.

1.3.12.1 Criteria for Successful Completion

The criteria for successful completion of the SVR are as follows:

a. All Performance and Interface requirements have been demonstrated to have been
comprehensively allocated to sub-requirements.

b. Each requirement has been traced to verification or a comprehensive set of verifications
appropriate to fully demonstrate compliance to the requirement.

c. The set of requirement verifications are clearly delineated, tracing to the Previously
Qualified Hardware and Software Report (CDRL PA-3.7.1-02), analyses previously
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delivered (subsystem analysis CDRLs), and test and demonstration plans (CDRL?.4'

01, itemj.)
d. There is substantial evidence that the package of requirements verifications verifies at

least once, by analysis or at some level of test, the complete set of GOES

requirementi and sub-allocated requirements. (CCR 4226C, MOD 49)

1.3.13 INR System Verification Review

The data requirements for the INR SVR are described in CDRL SE-2'4'11'

13J3-L--CriteriaforSucses-s--fuleqmp-lp-tiql

The criteria for successful completion of the INR Performance Verification are as follows:

a. The package of INR tests clearly demonstrates compliance with INR System

requirements' 
,nned inchrdino fhe :o conduct theb. nactr ntR test is rhoroughly planned including the resources required t

test, the configuration ofift" test articles, the analyses of test data to be performed. 
-

c. Where requirenient verification is substantially performed by analysis, this review will

demonstrate that the appropriate tests are performed to validate the analysis.

d. There is substantial evidence ttrat the package of requirements verifications verifies at

least once, by analysis or at some level of test, the complete set of INR flight/ground

requirementi and sub-allocated requirements (hardware & software). (CCR 4226C,

rubo 49; Admin Chg)

1.4 Software SubsYstem Reviews

1.4.1 General

The spacecraft contractor shall support a DRP of software subsystem level reviews indicated

below. The reviews will be chairid by NASA. Scheduling of these reviews will be

coordinated with the NASA GOES Project Office'

Software ConcePt Review (SWCR)

Software Requirements Review (SWRR)

Software Preliminary Design Review (SWPDR)

Software Critical Design Review (SWCDR)

Software Test Readiness Review (SWTRR)

Software Acceptance Review (SWAR)

The GOES-N DRp shall consist of all of the above reviews. Reviews for software changes

will be determined as described in the SOW, section l'1'

Sixty days prior to each review, the spacecraft contractor shall prepare' coordinate and submit

ir," ug.niuior each review to the NASA GOES Project office for concurrence and"/or

comments. The spacecraft contractor shall then provide to NASA the review package material

14 days prior to each review.

a.

b.
c.
d.
e.

f.
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1.4,2 Software ConcePt Revibw

The SWCR shall address the feasibility of the proposed software concept and the definition of

the concept. It shall also address the management, engineering, and mission assurance

strategies and constraihts to be used in the life-cycle phases that follow.

1.4.3 SoftwareRequirements Review

, The SwRR shalldefine eaah-,Co-mp-ute-r.S--oftw-ar-e-eqnfigura!-on l"tglulQ-"$9*D,jbeig.qut-rem9lt-!q

for each CSCI or software element, and the interface requirements within the software element

and with other spacecraft or ground segment elements. This review shall define the

requirements foi interfaces bltween the software and hardware. It shall address the allocation

of iystem and subsystem requirements to the software. This review shall include a preliminary

uerJion of the test plans for each CSCI which is traceable to,the requirements.

1.4.4 Software Preliminary Design Review

The SWPDR shall address the architectural design and functions for each of the CSCIs or

software elements. It shall address the allocation of system, subsystem, and software

requirements to the software architectural design, and shall provide traceability of the software

,"quir"*"nts to the design, and to the test plans describing how the software requirements will
be verified

1.4.5 Software Critical Design Review

The SWCDR shall occur after the software designs have been finalized but prior to the writing

of software code. The review topics shall include the detailed design of the element and its

CSCL the traceability of the finalized designs to the preliminary designs and to the

requiiements, implementation plans, data flows and interfaces, the plans for verification and

validation, and security considerations.

1.4.6 Software Test Readiness Review

The SWTRR shall address the maturity of the software requirements, design, and code for

formal testing. It shall review the plans for validation of software element during the

acceptance resr program. The revilw shall address the adequacy of the planned tests to verify

eachof the design requirements of the Element and each of its CSCIs.

1.4.7 Software AccePtance Review

The SWAR for each element shall address its readiness for installation and validation with the

on"iuff spacecraft system. Review areas include test results, tlie success of implementation of

each of tire required functions, the status and adequacy of operations guides and users'

documentation, and the software installation plans.
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1.5 Spacecraft Support Ground System (SSGS) Reviews

1.5.1 General

The spacecraft contractor shall support a DRP of SSGS reviews indicated below. The design

review material for the command encryptors shall also be presented at each of the SSGS

reviews. These reviews will be chaired by NASA. Scheduling of these reviews will be
coordinated with the NASA GOES Project Office.

a. SSGS System Concept Review (SCR)

b-- . . SSGSPreliminary Design-Re-view (PDRI -

c. SSGS Critical Design Review (CDR)
d. SSGS Pre-shipment Review (PSR)

e. SSGS Final Acceptance Review (FAR)

The GOES-N DRP shall consist of the above reviewi. Reviews for SSGS changes shall be
determined as described in the SOW, section 1.1.

Sixty days prior to each review, the spacecraft contractor shall prepare, coordinate and submit
the agenda for each review to the NASA GOES Project office for concurrence and/or
corrments. The spacecraft contractor shall then provide to NASA the review package material
14 days prior to each review.

1.5.2 SSGS System Concept Review

The SCR shall describe the SSGS design concept, and verify that major performance
requirements and interfaces are understood and requirements will be met. Major hardware and
software design alternatives and supporting trade studies shall be presented for discussion.
Performance and schedule risk areas and "tall poles" shall also bb discussed and workarounds
proposed. See CDRL SE-2.1-01, for data package guidelines.

1.5.3 SSGS Preliminary Design Review

The PDR shall describe the overall SSGS design, detailing the purpose and function of each
SSGS element and its internal and external interfaces. It shall also describe the architecture of
each SSGS element, present a detailed software design, and a detailed hardware design
showing the alternatives examined. The hardware design shall also provide estimates of space,

electrical power, and environmental requirements. The PDR shall also present the contractor's
SSGS test program plan. See CDRL SE-2.1.02 for data package guidelines.

1.5.4 SSGS Critical Design Review

The CDR shall present the contractor's final detailed system, software, and hardware design,
addrdssing all comments and concerns arising at the PDR. The CDR shall also describe the
proposed GOES N-Q SSGS LANAMAN configuration. Final calculations shall be provided for
system performance, space, power, and environmental requirements. Draft test plans shall also

'10
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be provided for the various tests described in paragraph 3.5.3 of the SOW. See CDRL SE-2.1-
03 for data package guidelines. 

,

1.5.5 SSGS Pre-Shipment Review

The PSR shall present the results of the Pre-Shipment Test (PST) and demonstrate that any
discrepancies found during the PST have been corrected. See CDRL SE-2.1-06 for data
package guidelines.

1.5.6 SSGS Final Acceptance Review

The Final Acceptance Review shall present the results of the Post-Shipment Verification Test
and Final Acceptance Test, and shall demonstrate that all identified discrepancies have been
corrected.

1.6 Spacecraft Emulator Reviews

1.6.1 General

The spacecraft contractor shall support a DRP of spacecraft emulator and INR performance
evaluation system (PES) level'reviews indicated below. These reviews will be chaired by
NASA. Scheduling of these reviews will be coordinated with the NASA GOES Project Office.

a. System Concept Review (SCR)
b. Preliminary Design Review (PDR)
c. Critical Design Review (CDR)
d. Final Acceptance Review

The GOES-N DRP shall consist of all of the above reviews. Reviews for changes shall be
determined as described in the SO\ry, section 1.1.

Sixty days prior to each review, the spacecraft contractor shall prepare, coordinate and submit
the agenda for each review to the NASA GOES Project office for concurrence and/or
comment. The spacecraft contractor shall then provide to NASA the review package material
l4 days prior to each review.

1.6.2 Spacecraft Emulator and INR PES System Concept Review

The SCR shall describe the Spacecraft Emulator and INR PES design concept, verifying major
performance requirements and interfaces are understood and requirements will be met. Major
hardware and software design alternatives and supporting trade studies shall be presented for
discussion. Performance and schedule risk areas and "tall poles" shall also be discussed and
workarounds proposed.
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1.6.3 spacecraft Emulator and INR PES preriminary Design Review

The PDR shall describe the overall Spacecraft Emulator and INR PES design, detailing the
purpose and function of each element and its internal and external interfaces. It shall also
describe the architecture of each element, present a detailed software design, and a detailed
hardware design showing the alternatives examined. The hardware design shall also provide
estimates of space, electrical power, and environmental requirbments. The PDR shali also
present the spacecraft contractor's test program plan.,

1.6.4 Spacecraft Emulator and INR PES Critical Design Review

Th9 CDR shall present the contractor's final detailed system, software, and hardware design,
addressing all comments and concerns arising at the PDR. Final calculations shall be provided
for system performance, space, power, and environmental requirements. Draft test plans shall
also be provided. 

r

1.6.5 spacecraft Emulator and rNR PES Final Acceptairce Review

The Final Acceptance Review shall present the results of the Post-Shipment Verification Test
and Final Acceptance Test and shall demonstrate that all identified discrepancies have been
corrected.

1.7 Electronic Data Distribution Review

The spacecraft contractor shall provide a CDR for the EDDS. This review will be chaired by
NASA. Scheduling of this review shall be coordinated with the NASA GOES Project Office.
Sixty days prior to the review, the spacecraft contractor shall prepare, coordinate and submit
the proposed agenda for the review to the NASA GOES Project Office for concurrence and./or
comment. The spacecraft contractor shall then provide to NASA the review package material
14 days prior to the review.

1.8 Launch Related Reviews

1.8.1 General

The spacecraft contractor shall ensure a DRP of launch related reviews indicated below. These
reviews will be chaired by NASA. Scheduling of these reviews shall be coordinated with the
NASA GOES Project Office.

Mission Integration Reviews:

Mission Integration Program Kickoff Review (not required fbr Delta IV)
Final Loads Verification Review

Launch Vehicle:

c. Launch Vehicle Requirements Review (LVRR) lnr:t requiresl firr Delta IV )

a.

b.

12
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d.
e.

f.
go'
h.
i.
j.
k.

Launch Vehicle Pre-Installation Review (major components)
Launch Vehicle Design Qertification Review (LVDCR) ,

Launch Vehicle Pre-ship Review
Booster on Stand Review (Pre-VOrSi

Pre-Payload Mate Review
ission Unique Design Revierv #lPDR
ission Unique Desijln Review #2€DR

(Deleted) (CCR4357C. I\4od85 )

Integrated Spacecraft/Launch Vehicle:

l. External Independent Readiness Review
m. Senior NASA Management Mission Readiness Review
n. Launch Readiness Review.

The GOES-N DRP shall consist of all of the above reviews. The DRP for identical follow-on
launch vehicles shall only cbnsist of the Final I

Loads Verification Review, Launch Vehicle Pre-Installation Review, Launch Vehicle Pre-Ship
Review, Booster on Stand Review (Pre-VOS), EIRR, Pre-Payload Mate Review, Senior NASA I

Management MRR, and LRR. Reviews for spacecraft and/or launch vehicle changes will be
determined as described in the SOW, section 1.1. (CCR4357C. Mod85) |

1.8.2 Mission Integration Program Kickoff Review

The data requirements for the Mission Integration Program Kickoff Review are described in
the CDRL LV-3.8-07

1.8.2.1 Criteria for Successful Completion

The criteria for successful completion of the Program Kickoff Review rue as follows:

a. A mission integration plan, demonstrating the spacecraft contractor's management
process for the integration of the spacecraft with the proposed launch vehicle is
provided.

The mission integration interface controls and requirements have been described in
sufficient detail to ensure compatibility.

Task descriptions and schedules for major integration reviews have been developed.
Documentation requirements and release dates have been established and meet

spacecraft and launch vehicle schedule requirements.
Integration working groups have been defined and put in place.
A decision process to be used for anomaly/problem resolution during the prelaunch and

launch phases has been developed and agreed to by the spacecraft and launch vehicle
contractor.

b.

c.
d.

e.

f.
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1.8.3 Final Loads Verification Review

The data requirements for the Final Loads Verification Review are described in CDRL LV-3.8-
r7.

1.8,3.1 Criteria for Successful Completion

The criteria for successful completion of the FLVR ire as follows:

&'.....D€monstrat€/deseribeanaly,se*'wereperforme4toensu1ethasthe-loadsandvibfatk}F
environment induced to the spacecraft do not exceed ICD requirements.

b. . Describe the analysis performed to ensure the dynamic loads imposed on the spacecraft
do not exceed ICD requirements.

c. Demonstrate traceability of all ICD requirerqents for spacecraft-launch vehicle loads in
the analysis process.

1.8.4 Launch Vehicle Requirement Review

The data requirements for the Launch Vehicle Requirement Review are described in CDRL
LV-3.8-09.

1.8.4.1 Criteria for Successful Completion

The criteria for successful completion of the Launch Vehicle Requirement Review are
described below.

All system requirements have been identified and defined to a level which is adequate
to verify launch vehicle performance capabilities.

All physical interfaces have been defined, including, but not limited to, mechanical
(i.e., spacecraft to launch vehicle), spacecraft enVelopg, access provisions, etc.

All electrical interfaces have been defined, including, but not limited to, launch vehicle
to spacecraft, spacecraft to umbilical, interfaces with electrical ground support
equipment, pad electrical systems, ground batteries (if required), telemetry,
grounding, power, etc.

All functional interfaces have been defined, including, but not limited to, structures,
structural loads, vibration, etc.

All avionics systems and interfaces have been defined, including, but not limited to,
spacecraft avionics interfaces with launch vehicle, separation systems, telemetry
interfaces, spacecraft command and telemetry, RF, etc.

Mass properties restrictions/limitations/requirements are defined and no known
exceedances exist.

All environmental requirements are defined, including, but not limited to, thermal,
contamination, vibration, pressure, EMI/EMC, shock,launch complex RF,lightning,
etc.

b.

d.

e.

g.

14



s-415-27

h. All mission design requirements are defined, including, but not limited to, orbital
requirements, launch vehicle performance, launch window injection, attitudes, rates,

etc.
i. All spacecrafUlaunch vehicle separation requirements are defined, including, but not

limited to, separation conditions, launch vehicle post-separation maneuver
requirements, telemetry, etc.

1.8.5 Launch Vehicle Pre-Instaltation Review (Major Components)

The data requirements for the Launch Vehicle Pre-Installation Review'are described in CDRL
LV=3.&16* .

1.8.5.1 Criteria for Successful Completion

The criteria for successful completion of the Launch Vehicle Pre-Installation Review are as

follows:

a. All functional and environmental end-to-end testing of each launch vehicle's major
components shall be satisfactorily completed.

b. The close-out of all non-conformance reports shall be completed.
c. There are no unexplained anomalies in the launch vehicle trend data base.

d. All waivers and deviations have been approved.
e. All performance requirements of each component have been tested/verified per the

contractor' s processes.

f. Requirement traceability to the ICD has been demonstrated.
g. Component qualification testing has been successfully completed.

1.8.6 Launch Vehicle Design Certification Review

The data requirements for the LVDCR are described in CDRL LV-3.8-05.

1.8.6.1 Criteria for Successful Completion

The criteria for successful completion of the LVDCR are as follows:

a. All nia,ior systen*ii*bsyst€ffr design changes are presented and demonstrate no

reduction in vehicle performance capability. (CCR4357C. folod85)

b. Launch Vehicle-Spacecraft ICD requirements traceability into new system/subsystem

design is demonstrated and tested.

c. Design change implementation process follows the contractor's systems effectiveness
program.

d. Qualification process of new components/vendors is provided, and successful

completion is demonstrated.

1.8.7 Launch Yehicle Pre-Ship Review

15
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The data requirements for the Launch Vehicle PSR are described in the 5-415-26 CDRL Item
LV-3.8-20

1.8.7.1 Criteria for Successful Completion

The criteria for successful completion of the Launch Vehicle PSR are as follows:

a. All key functional and environmental testing of the entire launch vehicle shall be
satisfactorily completed. r,

b. All electrical and mechanical interfaces have been successfully verified.
Any open work being transferred to the launch site is identified and work closure plans
in place and scheduled.- d. The close-out of all non-conformance reports shall be completed.

e. There uue no unexplained anomalies in the launch vehicle trend data base.
f. Transportation and handling plans have been approved and are ready to support the

transportation and handling of the launch vehicle.
g. Launch base test plans and procedures are approved and ready to support the testing

and processing of the launch vehicle at the launch facilities.
h. All waivers and deviations have been approved.

1.8.8 Booster on Stand (BOS) Review (Pre-VOS)

The data requirements for the BOS are described in CDRL LV-3.8-04. (CCR4357C. Mod85)

1.8.8.1 Criteria for Successful Completion

The criteria for successful completion of the BOS are as follows:

a.

b.
c.
d.

e.

f.
g.
h.

All preflight test plans have been developed and approved.
All waivers and/or deviations have been developed and approved.
All coordination activities with range support are complete.
All launch vehicle major components (first stage, interstage, solid motors, second stage,

etc.) are properly configured and pre-assembly testing successfully accomplished.
All launch members of launch support team have been identified.
All facilities and systems have been configured and verified ready to support.
Any vehicle system anomalies have been identified and a resolution plan in place.
Any facility (pad, etc.) or facility system modifications required have been

accomplished and verified operational.
All mission unique configurations required have been identified and are supportable.
All equipment maintenance, calibrations, time/cycle items meet requirements.
All hazardous operations are documented and anomaly contingency plans are in place.

i.
j.
k.

f.8.9 Pre-payload Mate Review

The data requirements for the Pre-payload Mate Review are described in CDRLLV-3.8-24.
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1.8.9.1 Criteria for Succesiful Completion

The criteria for successful completion of the Pre-Payload Mate Review is described below.

a. Launch vehiclb has been configured and tested and is teady for integration of
spacecraft.

b. Spacecraft has been configured, tested and is ready for integratlon with the launch
vehicle.

c.-- *.- ..- All integrated procedures .are. developed,. approved-and in place.forspacecraftto lauacb,"-.-.
vehicle mate.

d. All facility and facility (pad) systems are configured and verified ready to support.
e. All safety proceduresAtazardous operations have been identified, documented and

approved.
f. Encapsulation, transportation and lifting operations are thoroughly planned and

understood by implementing personnel.

E. All mechanical, structural, and electrical interfaces are verified ready to support.
h. All launch pad systems and services are verified ready to support.

1.8.10 ission Unique @Design Re.view #1

The data requirements for the ission Unique Design
Review #1 PDR are described in CDRL LV-3.8-11. (CCR43-57C. Mod85)

1.8.10.1 Criteria for successful Completion

ThecriteriaforsuccessfulcompletionoftheissionUnique
Design Review #.IPDR are as follows:

a. All system requirements have been allocated to the subsystem and component level and
the flow-down is adequate to verify system performance.

b. The design solutions being proposed are expected to meet the performance and
functional requirement at the component and/or subsystem level.

c. Recommendations from the subsystem and/or component design reviews by specialty
engineerine groups. manufacturin-e. safety. quality,. operations and utilization and test
organizations have been answered and all action items are closed.Ther+irener€h

@
d. The design can be smoothly transitioned into the manufacturing phase. Thedesig+is

verifiable and dee' net pese nqier preblern whieh nraf eause sehedule delays,
e. There is evidence that the @ design and vendor data will meet

performance, and schedules as planned.
f. Overall system architecture has been established and all the external interfaces have

been identified.
g. All system, subsystem and component specifications are complete and ready for formal

approval.

17
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The proposed design does not violate any safety requirements which will endanger

human life or mission success.

The design solution is producible based on existing processes and techniques; if not,

risk areas which require unique and unproved processes are identified and plans

established.
There are no, or a minimum number of, long lead items which may threaten schedule

compliance' 
r ro se*ins 'n toorin noower to Ik. The program is ready to cornmit to setting up tooling" facilities and ma . r

fabricate. integrate and test based on the ddsign baseline.Reggi+eC=re8er*ree$ 
|

(werkferee and faeilities) are available te preeeed ftrrther' 
I

l;,-- .- - paUrieptisndrawi*gs haveb€e&.csmpleted \&ithacomqletejoventgrv-gfbill:of {aterTl {
including any long lead items. I

m. Preliminary launch vehicle interfaces have been defined.

n. Software simulations and prototyping results do not present any polential risks which

mav hamper software coding and integration.

@ies;
o. The identification of pertinent portions of software architecture. along with internal and

external interfaces.
Launch vehicle/spacecrhft compatibility test plans have been defined.

modifications meet mission requirements. and that all modifications will be accounted

for in the mission soecific analysis. (CCR4357C. Mod85)

1.8.11 ission Unique eri$e*LDesign Review #2(CPR)

The data requirements for the ission Unique Design

Review #2€DR are described in GDRL LV-3.8-12. (CCR43.57C. Mod85).

1.8.11.1 Criteria for Successful Completion

ThecriteriaforsuccessfulcompletionoftheissionUnique
Design rReview #2€DR are as follows:

All key subs$lem and/or component engineering analyses are complete. acctlrate and

the detailed design is based on these results.

b.

c.

d.
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e. Integrated safety ahalysis shows that there are no outstanding hazards which cannot be
controlled or are withiT an acceptable risk level if waivers are required.ftepregram

integrate an+test ba
Launch vehicle/spacecraft compatibility test results have been presented.Ther+is

atarvi+l-rnee+the

g.

h.
i.
j-
k.
l.

(Deleted)
(Deleted)
(Deleted)

-,,--- 0eletedl----
(Deleted)
(Deleted) (CCR4357C. Mod85)

1.8.12 (Paragraph deleted) (CCR4357C, Mod85)

1.8.12.1 (Paragraphdeletpd) (CCR4357C,Mod85)

1.8,12.2 (Paragraph deleted)

1.8.13 External Independent Readiness Review

The requirements foi the EIRR are described in CDRL PM-I.3-06. The GOES-N review for
the spa-ecraft shall include a detailed presentation of the overall spacecraft and launch vehicle
programs, followed by an in-depth review by the review team members appointed by NASA.
The appointed review team lead shall chair the review. Scheduling of this review will be
coordinated with the NASA GOES Project Office. The subsequent program reviews for
GOES-O, P, Q shall be presented as a delta review from the detail presentation of the overall
programs, but will also include the same in-depth review as required for the GOES-N program.
Following each review, the review team members will meet with the spacecraft and launch
vehicle contractor's subsystem engineers, in a one-on-one environment for detailed discussions

concerning any items of interest to the review team members, The spacecraft and launch
vehicle contractors will be required to provide a written response to any action item that is
submitted by the review team members.

Sixty days prior to the review, the spacecraft contractor shall prepare, coordinate and submit
the agenda for the review to the NASA GOES Project Office for concurrence and/or comment.
The spacecraft contractor shall then provide to NASA the review package material 14 days

prior to the review

The spacecraft and launch vehicle reviews will be held at the spacecraft and launch vehicle

contractor' s facility.

1.8.13.1 Red Team Review

The requirements for the Red Team are described in CDRL PM-1.3-06. The GOES-N review
for the spacecraft shall include a detailed presentation of the overall spacecraft, followed by an
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in-depth review by the Red Team. The Red Team lead shall chair the reviews. Scheduling of
this review will be coordinated with the NASA GOES Project Office. The subsequent reviews

for GOES O, P, Q shall be presented as delta reviews as required from the GOES N program.

Following each review, the review team members will meet with the spacecraft subsystem

engineers, in one-on-one environment for detailed discussions concerning any items of interest

to the review team members. The contractor will be required to provide a written response to

any action item that is submitted by the review team members within the specified, agreed

upbn, action item response time. The review duration shall be one day, followed by not more

than 2 days of in-depth follow-up discussions. (CCR, 4226C, MOD 49)

SixGy day*-prior-"to the review.s,.-the spacecraft contractor-shall prep,arg*agatdin-ale-and--fUb-ttU!.*---.-.

the agenbaior the review to the NASA GOES Project Office fcir concurrence and/or comment.

The Jpacecraft contractor shall then provide to NASA the review package material 14 days

prior io the reviews. Dry runs to the GOES Project will be required for each review.

The spacecraft review will be held at the spacecraft fontractors' facilities.

1. Red Team Kickoff Meeting in January 2001 to in order to orient the Red Team with the

GOES N-Q program. Thismeeting will also be used to check off analyses (i.e. FMEA)

that exist/are available in that time period.

Z. Final review. with the Red Team at the same time as the Pre-shipment Review (Red

Team Final and Pre-Shipment will be a joint review). This review will cover all assets

involved with successful deliv"ry-on-o.bit.

The scope of the Red Team review activity will include the following elements:

-spacecraft - FullY addressed

-Payloads - Fully addressed (interface accommodations for GFE, SEM in total)

-Readiness for on orbit operations - Fully addressed

-Unique-to-mission changes to the groun-d station - Fully addressed

-SOMO/institutional misJion operuiions - Addressed on a mission unique requirements basis

only - GFE
-Mission science operations - Limited to systems needed for data capture, processlng'

archiying and distribution only - GFE

Review Process Speiifics:

Data must be presented that addresses (or provides) the following:

l. The level, competence and independence of technical peer reviews that were performed

on each element and component (hardware and software)'

Z. The performance, level und ind"p"ndence of system level reviews that were conducted.

3. The level arid thoroughness to which the test and verification program was

implemented. The test and verification program at all levels from black box to

sp;cecraft and integrated mission shall be detailed. This shall also include the V&V
unA ryAV processes used on software'

4. The level ol mission assurance that was imposed on the implementation of the mission



5.

8.

6.
7.
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(hardware and software)- This shall include parts usage as well as.workmanship
standards imposed. It shall also address the software assurance processes implemented.
The systems management imposed and implemented on the mission. This shall include
the performance and thoroughness of analyses, requirement management, systems
engineering, software metrics, configuration management, documentation and technical
record-keeping and workmanship and test process management.
Factors such as staffing and the experience of the implementing organization.
Information on the failure-free as well as the total operating time on'all mission critical
hardware and software. t,

The results of the technical review process shall be detailed. It shall include an

assessment of all RFA's and the Project responses to those RFA's.
!t- " - The ariiilunt,len6l'and-fiAblity ofini6sittn-Simuldtidiis ai,iilfaunehfttpdidtiori$feinmtt

that was done or is planned to be done to prepare the mission for launch and on orbit
operations.

10. Provide subsystem FMEAs and existing/available subsystem Fault Tree Analyses, and
Probability Risk Assessments. I '

I l. Provide mission requirements verification matrix that shows pre launch verification of
the mission level requirements. This matrix shall address both the fidelity and type of
verification

12. Identify all single point failures and provide a subjective assessment of the probability
of eabh such failure mode causing a mission failure. Also provide adequate rationale to
substantiate lhe subjective assessment. (whole section, CCR 4226C, MOD 49)

1.8.14 Senior NASA Management Mission Readiness Review

The data requirements for the Senior NASA Management MRR are described in CDRL LV-
3.8-23.

1.E.14.1 Criteria for Successful Completion

The criteria for successful completion of the Senior NASA Management MRR are as follows:

Overall mission overview is described and all critical items required to proceed into
final launch countdown preparations are ready.

Vehicle configuration is defined and all vehicle systems have been assembled and

tested per launch site test plans.
Flight design and performance margins meet requirements.
Launch site/range support requirements have been flowed down to implementing

organizations.
Tracking and data support sites are committed to support.
Any open work is identified and close out plans and schedules are in place and

supportable
g. Any coirstraints to launch are identified and resolution plans developed.

h. Mission risks are known and documented.
i. Status of,launch commit criteria for spacecraft and launch vehicle is presented.

b.

c.

d.

e.

f.
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1.8.15 Launch Readiness Review (LRR)

The data requirements for the LRR are described in CDRL LV-3.8-25.

1.8.15.1 Criteria for Successful Completion

The criteria for successful completion of the LRR are as follows:

a. All critical items required to proceed into final launch countdown are ready.

b. Vehicle configuration is defined and all vehicle systems have been verified per launch

c.
d.
e.

f.

All MRR actions have been closed/resolved.
Launch site/range support organizations have committed to launch.

Tracking and data support sites are committed to launch.

Any open work is identified and closeout plans and schedules are in place and

supportable.
Rny constraints to launch are identified and resolution plans developed.

Mission risks are known and documented.
Launch commit criteria for spacecraft and launch vehicle is approved and released.

Certificate of Flight Readiness is signed.

E.
h.
i.
j.
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'3 SDB PLANS

The following Small, Small Disadvantaged and Women-Owned Subcontracting plans aresubmitted in compliance with Section L.tl.l.

Items Covered

- Hughes Electronics Master Sub,coffractiii!-plain
GOES N, O (Basic Contract)
GOES P (Option l)
GOES Q (Option 2)

Our Small Disadvantaged Business subcontacting goal is 4o/oofthe contract value, excluding
launch services, for each of these plans.

Plan Number

HEMSP 97-98,
sc97-04-A
sc97-0+B
sc97-0+C
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Plan Numbcr FIEMSP 97.98

28 luly 1997

TO:

FROM:

SUBJECT:

Donald P. Springer
Corpora tc Administrative Conrracdn g Officer
Defense Concact Managemenr Disricr West
Los Angeles- CA

Benita Fortner
Corporac Liaison Officer, Socioeconomic programs
Hughes Electronics Corporation

Hughes Electronics Mastcr Subcontracting plan

Attached is the Hughes Elecnonics Master Subcontracdng plan for Fiscal year 199g. Theplan format and contenr remain the same as the Fiscal year 1997 plan.

Thi's plan is submitted for approval for use in all govenunent contracts that require a
,i,Sb"onoacting plan.

Goals under the Master Subcontracting Plan will be established by each operating
depiutment for the specific contrad foi which the plan is being submined. A sampll
attachment for individual goal projecdon is included ri * exhibir ro this ptan.

Hughes remains committed to the govenrment small disadvanraged business goal of 5%
and the newly estabtished small wonEn owned business goal of S%. These goal objectiveswill receive the ulmost consideradon dnring the establishrrpnt of individual contracr goals.

Stephanie Lewis
U.S. Small Business Adminisration

Corporare Offices: 72OO Hugh6 Tenarl
PO Box 8@28, Los Ang€t€s CA 9OOSOOO28

(3to) s68.720O
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This plan is prepared in accordance with Public Laws 95-507, 99-661,100-1g0, and 100-656 andpursuant to Federal Acquisition Reguladons (FAR) Subpan 19.7 and S2.Zlg-g. The plan isappticable to all DoD, NASA, and other Federal Governrnenr contrac" .ii.J ir;;'iy Huel,",Elecronics Corporadon (See Corporate organization Chan Exhibit l.) during Fiscal year 199g.

Ptan Number FIEMSp 97.9g

HUCHES ELECTRONICS CORPORATION
ANNUAL MASTER SUBCONTRACTINC PLAN

Small and Small Disadvantaged Business Utilization

Hughes Electronics Corporation
A subsidiary of General Motors

Ilenlut Fortner _./ Date

Co rpora te L iaison O flicer, Socioeconomic progra ms
P.O. Box 80028 (Btdg. COr MS Br4$
Los Angeles, CA 90080-002t
Telephone (310) Z2S-6ttB

Approval of this Annual Master Subconcacting plan formar is evidenced
by the signaure of the following authorized cognizanr Government

Submined by:

iVlasrer S ubcontractin g
Plan Administraror:

Title:
Location:

Approval:

Approved:

P.S

(310) s68-6s92

This Plan format is approved for use ar all Hughes Elecronics faciliries as listed in the attachedF r .i .
E'Knrort z" and becomcs effective for conrract incorporation upon negoriation of individualsubconrracting goals for utilizing Small Business (SB); Small Business Owned and Operated bySociaUy and Economicalty Disadvantaged Individuals (SDB): Historically Black Colleges andUniversities (HBCU) and Minority Instirutions (MI), and Small Business owned and operated byw$en (SWOB), in government conracrs which exceed PLgs-s07 rhresholds.

Effective Period: l october 1997 through J0 september 199g.
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MASTER SUBCONTRACTING PLAN

I INTRODUCTION

The Chairman and Chief Executive OfFcer of Hughes Elecrronics Corporation,'i Subsidiary of GeneralMotors' has committed the Company's resources io further the governrnenr policy thar Small gusiness
(SBf Srnall Business Owned'and' fuerared by Soeialll and-Ed-itnomieally 'OiSativaniaged lfi;td;;
(SDB): Historically Black Colleges and Univetiiri"s (HIiCU) and Minority Institutions (MI), ana srnax
Business Owned and Operarcd by Women (SWOB), shall have the maximum practicable oppon"rirt;;
comPete for subcontract awards consistcnt with the efficienr performance of alicontracts.

The effectiveness of Hughes Electronics Corporation's conrnitrnent and implementation has been attested
regularly by annual Socioeconomic Programs reviews conducted by cognizant military agencies, the U.S.
Small Business Adminisration, and the Defense Contract Management Area Offices @crvraol. Success
of the Hughes Pro8ram is documented in Company Sadstics gitriUit 3, anached.

II OVERVTEW

t;p Hugttes Electronics Corporation, a large defense, space, sarellite, and commcrcial electronics contractor,
is headquanered- in Los Angeles, California. Hughes Elcctronics is conprised of five major Conpanies
each having multiple Business Units and lor SuLsidiaries. Each of thesc enterprises have purcirasing
support co-located within their respective unirs. (Exhibit 2.)

Hughes Elecuonics is located throughout the United States with primary facilities in Arizona, California,
Colorado' Washington DC, Maryland, Texas, New York, Indiana, Mississippi Georgia, South Carolina,
and Connecticul We also have operations in Mexico, Canada and abroad.

Hughes' recognizes that SB, SDB, SWOB, utd HBCIIMI concerns are a vital resource and a valuable
assel to the succe_ssful perforrnnce of our prograrns. In this regard, Hughes' has designated a Corporate
Liaison Officer (CLO)' whp is also the Adhinisrator for this plan, ro lead a nerwork of Socioeconomic
Programs Administrators in implemcndng Company Poliry relativc ro these business concerns.,' Socioeconomic Programs Adminisnators (5Pn) concentrate on maximizing business opportuniries forsB' sDB' swoB, and HBCU/lr4I's: panicipaie in federal procurement .ornr"ling conferences: and
investigate referrals made by the U.S. Small iusiness Adminisrration. SPAs also arrange for and provide
counseling services and assistance in engineering, quality, financial, procuremen!, and proiucrion
rnanagement to these concerns. In addition ro the effons of rhe SPAs, lviareriel Direcrors comprise the
Source Selection Review Board, which oversees alternare source development and source iclcction
decisions' and ensures the participarion of these concerns in the competirion for procurem€nr
gpponuniries.

3



Plan Number FIEI!|Sp 97-9s

"a3 UI COMPANY POLTCY

Hughes Electronics' written oo[cies. proceduret 
11d_ 

company purchase order rerrns and condirionssuppoft the Company's socioeconomio Programs (sEP) commirrrpnt and comply with the requirernentsof the Federal Acquis.ition Regulation. Included in the Company's SEp commirrnenr are considerationsfor small' small disadvantaged' small women owned businisses, and Historically Black colleges anduniversities and Minority Insdtutions as well as labor surplus .uea, equal e'rftoyrrenr opponuniry,employment of handicapped persons, veterans employment, invironrnent.I prot.riion, an-d_ 31\e;o--r;bu/
compliance in Materier operadons and throughout the company.

IV COMPANY.WIDE GOALS

The Corporate Liaison officer, bascd upon past performance and projected business, and at the direcdonof Senior Managenrnl allocates each bortpuny organization an 
"quitable 

share of the projected annualsmall. small disadvantaged, and small *orin o*ned business goats.

Frequent Corporate Materiel rnanagernent reviews assure continued program effecdveness andperformance against goals. During th. pust twenty-two yeius, Hughes Electronics' small business
suppliers have received over $13 billion in procurerrcnrc Company-wide and captued nearly 60% of alltransactions' smdl disadvantaged busineis suppliers, since'in iprion of the progr.- n 1972, tave( B received over $l billion in procuremens.'^v

The CLO monitors and publishes each organization's achievernent based on goveurmenr business data
accumulated on total Procurements from S-8, SDB, SWOB, and HBCU/IWI concerns. This consolidated
informadon is reponed on a semi annual basis to Hughes executive management and the appropriate
government of;fice of small and small disadvantaged busine55 usilizs3ion via GSA Standard fo#N'u-U",
295 or a contrnercial sF295 where applicablc. Copies are also furnished semi annually to aII cognizantplant represcntative offices. and to the U.S. Small Business Adminisrarion, Region IX, Los AngelesDisnict Office.

Indirect and overhead purchase commitmenr that can be associared with governmenr conract activiry are
included in the Company accumulated daa. (See secdon XV. Individual Subcontracting plan - pan 4.
Indirecr and Overhead Cosrs)

UI

The Company's Socioeconomic
qualifiable SB, SDB SWOB.

Pro-srarns Adminisrrarion Ncrwork assisrs in idenrifying qualified and
and HBcua,tl concerns as potential sourcss for paniciparion in

procurement opporrunirics.



.:

Plan Numbcr FiElvtSp 97-9
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ln-depth presentations on the requiremenrs of Public Laws 95-507, 99-661,100.-1g0, and 100-656 alenall company organizations of the conractual impact of these laws. These'irescntarions, are uscd
throughout Hughes Electronics and serve to train rnnagement, fir91 f9v,9l ;up*g5ypign, s1gn1laqe ,bu'g1*

A special effort is-rnade to idendfy, and facilitate procurernent opportunities, solicit, and fairly considersB' SDB. SWOB and HBCUMIs conccnr foi subcontt."tini, consistent with cfficicnt connact
performance. To this end:

a) Solicitations, dnc periods for bidding, and delivery schedules are ser ro enable known SB, SDB,
SWOB, and HBCUMIS ro compere.

b) Requirenrcnts are reviewed for possible breakout for procurerncnt from SB, SDB, SWOB, and
HBCU/TV|I concerns.

c) Make-or-buy deliberations include adequate and timely consideration of known SB, SDB,
SWOB, HBCUITr4I capabilities.

d) Develo-pmen1 work, likely to lead to production, is examined for possible placerrant wirh lcnonrn
SB, SDB, SWOB, and HBCUltvtI concerns.

e) Specific-ationS, drawings, and other relcvant data are made available so that qualified known SB,
SDB' SWOB, and HBCU/Tv|I concerns may equitably compete and prepare bids.

0 To the 
_extent possible and ethical counseling, or other' forms of assistance, is given to help

known SB, SDB. SWOB, and HBC'tl/TvIIs obtain awards for which they can qualify. Supponive
reladonships are maintained with such suppliers.

g) When appropriate, compedrion may be restricred to qualified SB, SDBs SWOB and HBCUs/tvtIs.

Additionally, all Company Source Selectio n Qrganizadons / Teams undertake decisive efforts to identiff
and facilitate opponunities which enhance paniciparion of SB, SDB and SWOB concerns to compete foi
procurement awards. Efforts undenaken by Source Selecrion Teams to solicit and fairly consider SB,sDB' swoB, and HBCUllvlIs for pr-o"*.*nrs vary iunong progrzuru, commodity markets,

, rfchnoloetl and the available industrial base. Changes in ih; nrarkciptace or condirions wtriitr bescs the
r.-;Uompany dicsate the pracrical alternatives available in utilizing SB, SDB, SWOB and HBCUllvtI firms.

The following presenm options for considerarion:

vuI
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Ensure that small business firms are considered fairly when manufacture or purchase decisions iuemade for componen6 required in development or pioduction of major subsysrems.

Examine development work likely to lead to production and make .aveita!1s specifications,
drawings' and other relevant data to assisr qu.[h.d SB, SDB, and SWOB firms in preparing
bids.

c) Identify sole- and single source items normally procured &om large businesses and ascertain the' feasibility of acquiring*sueh-iterns ftom Sn-'bOg-and'SWOB-lconcerRs'via-afterriate sourcC
development procedures.

d) Evaluate products developed by SB, SDB and swoB firrns for possible application in systems
designed and produced by the Company.

e) Make available to inquiring SB, SDB and SWOB firrns in appropriate circumstances information
about Conpany patents so that they may evaluate ttre marfei and business porendal of entering
into a licensing agreements

D Sponsor on-premise product displays of materials developed by srnall firnrs so that rhe technical
community rnay assess futrue application

g) Consider progress or milestone payrpnt provisions in subcontracts awarded to small concerns
whencvcr a heavy investnpnt is iequired by them in the performancc of work scheduled over a
prolonged period of time.

h) Dispatch rnanagenErt, technical" financial and quality iursurance personnel when appropriate to
assist SB' SDB and SWOB firms confronted with aifhcutt problems that threaten ttriir .bitity to
perform subcontracB as an effort to avoid potendal termination proceedings.

i) lF"n appropriate. provide Company-owned tooling and test equipment to SB, SDB and SWOB
firms to enable them to perform work n accordance with engineedn g drawngs and specificadons.

jl Assist SB' SDB and SWOB firms encountering difficulty in obtaining needed materials for rhe
performance of subconract worlc

k) Establish SB, SDB and SWOB business commirrncnt award goals for buyers or organizational
entities bascd upon goals structured and negotiated by thc Corpol33s liaison Officer with
operating depanmenrs.

l) Actively panicipate with thc U.S. Small. Business Administrarion and rhe Depanmenr of
Commerce in their National Subcontracror of the Year Programs so thar SB, and SDB, firms
rnay be properly acknowledged for their contribritions to defense and other federal program
cfforts.

a)

b)

t3
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IX RECORD KEEPING

Hughes Elecrronics uiilirg5 an aurornared classification system which. captures data. regarding

sotiiinrion. ro business caregories of SB. SDB, HBCU/}II, SWOB. large, foreign and nonprofit status.

ln addition, dara is caprured for sole source. single source, directed procurefitents, dual source and

competitive awards inctuaing why awards were not made. Such informadon is availa[lg for all materials

purc'hased direct to each prirrr .lnr..l Materiel organizations maintain records of dl awards made to

rhese firms, and documeni specific efforts to identiff and award subconracts to SB, SDB, HBCUMI and

S.woB'frms.-ThqCqmpany]scomp'.u.!erized!qnean'!.$dr9.sj+Fb?*
suppliers in an on-line directory available to all proc,titmint. 

*financC, 
tnd^quafiiy personncl. This "

direcrory identifies each supplier as SB, SDB, HBC( /lVtI. SWOB, large. foriign or nonProft and codes

their characteristics as to EeO compliance, credit, quality level, and accounting systerL as stated in

"@",(Paragraph4)'

x oUTREACH

Hughes Elecuonics Socioeconomic Programs include extensive outreach to the SB, SDB' SWOB

community. All oureach efforts are docunrnted and include as a minimum' attendance at various federal

and state sponsored procurenrcnt conferences, Eade fairs, regional purchasing council nrcmbership and

acdve support of in-plant seminars, workshops and Uaining programs.

r:,.&The CLO represenrs the Hughes Elccnonics family of companies through nadonwide ouueach and

'"#;;;"*y ."ii"i im. Thc SPAs are rrained to ,eprrr"nt the procurernent concerns and opponunities of all

Hughes entities, thereby minimizing the number of SPAs required to attend any specific evenc wtrile

maximizing the quantity ano quality of information provided to the SB, SDB' SWOB' HBCU/Tvfi

concerns.

XI FLOW.DOWN REOUIREMENTS

Hu-ehes Electronics' incorporates the required clauses in all govenrment subconracts which offer further

subconrracting possibilities and will require all subconracrors (except small business concerns) that

receive subconrracts in excess of $1,000,000 in the case of a conract ior the consrnrction of anypublic

faciliry, or in excess of 5500,000 in the case of all orher contracts, to adopt a subconn"!]ing plan similar

ro rhe one in which this !;ection is a pan. Federal Acquisition Regulition Clause 52'219-8 entitlcd

"Urilizarion of Small Bu.siness Concerns and Small Disadvantaged 
-Business 

Concerns" and Federal

Acquisition Regularion Clause S2.2lg-g entitled "Small Business and Small Disadvantaged Business

Subcontracting plan" are incorporated into Hughes Elecrronics "Purchase order General Provisions and

S h ippin g [nsmrctions".

Page 3 of 17
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ffi xrr EXPANnEp PARTTcIpATToN

Support of Hughes Electronics' commitment to the utilir3sion of small. small disadvantaged small worpn
owned business concerns and Hisrorically Black Colleges and Universiries is also demonstrated by:

" Participation in the DoD Pilot Mentor Protege Program Hughes is currently panicipating in three
lvtentor Protege Agreements which include subconuacdng opportunities, technical and developmental
assisance, and technology transfer.

' HBCUMI partnerships which include scholarships and grants. community relations programs, such
as the K-12 Program which enconpasses predominandy minority communities, Youth Modvation
Task Force panicipation, and other Hughes Educadon & Training Projects including CaISIP and the

UCLA Minority & Woman Enrepreneur Program).

' Panicipation in the Anrerican Bar Association and the California Bar Association's Minority Counsel
program designcd to promote opponunities for racial minoritics in the legal profession.

Although many of these activities iue not reported against the Company's goals, several million doltars

ti]-..**raue been expendcd on the above programs.

XIII MASTER SUBCONTRACTING PLAN ADMINISTRATOR

Ac the direction of executive managernent, the Corporate Liaison Officer, Ms. Benita Fortner, has

responsibility for the development. impternenradon and management of this Conpany-wide annual master

subcontracting plan and the Company's Socioeconomic Programs. Hughes Electronics'reserves the right
to substitute another qualified individuat should the need arise.

This master plan includes all subcontracring plan elements required by Public Laws 95'507,99'661, 100-
180, t00-656. and Federal Acquisition Reguladon 52.219-9(d) with the cxcepdon of in,iiviiual goals.
The responsibility for implemeniadon of individual subconrracring or comrrcrcial plan goals is vested in
Socioeconomic Programs / Plan Adminisrators at rhe operadons level.

Addidonally, the duties of the Mastcr Plan Administrator include, but are not limited to:

a) Manage and oversee rhe Company-wide network of Socioeconomic Programs Adminisrrators and

provide advocacy for the Socioeconomic Programs objecdves.

b) Negotiate the annual iVlaster Subconrracring Plan Format with the cognizant Corporare

f't3 Administrative Conrracring Officer and obrain concunence from the U. S. Small Businessr Adminisrration.

Pe,ge 9 of X7
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Coordinate the developmenr of rhe Company's annual SB. SDB. SWOB goals with each Materiel

organization.

Require all performing organizarions ro provide srarisrical reporting so thal consolidated SF 295

reporrs are submitted in a timely manner.

Represent the Company at local, srate or federally sponsored ProcurenEnt conferences. and

associations or indusity rponrored uade fairs so as to identify and counsel qualifiable SB, SDB'

S-wOB,-cap'ableo-f compedngf o-rprog,ru--e.qrcn!opp-grtu4ige9:,

Represent the Company, as requesred, at Socioeconomic Programs reviews and interface with the

reviewing agencies and perfcrming organization to assist in resolving problem areas.

provide tiaieon to Governnrnt and Industry organizations relative to Company Socioeconomic

Programs issues and objecdves.

Suppon the acquisition of supplier informarion, request supponing disciplines to obtain financial'

quitity, equal employnrnt data, and ensure that such information is transmitted for inclusion in

the Company Supplicr Directory on an annual basis.

Coordinate the annual Small Business Subcontractor of the Year Progranu the National Minority

Supplier of the Year Program: and other supplier recognition programs.

Oversce Socioeconomic hograms Training effons and Company participadon in the Pilot

Mentorprot€g€ Program and the Small Business Innovadve Research Program

Advise Executive and Group Management of any nutter that could irrpair acconplishrrrnt of

actions specified in this -asrcr subconracting plan or individual subcontracting plans'

XIV SOCIOECONOMIC PROGRAMS ADMINISTRATORS

Responsibility ior the implemenration and administration of this mastel subcontracting plan and the

Company's Socioeconomic'Programs ar rhe Qperation level is vested in thc network of Socioeconomic

Programs Administrarcrs (SPAs).

Socioeconomic Programs Offices providc overall guidance and suPport to toml Company efforts

enhancing the utilizarion of SB, SDB, SWOB and HBCUMI concerns. for a complete list of SPAs'

please see Exhibit 2 attached.

c)

d)

e)

g)

h)

i)
rlb(J}

k)

f3
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duries of Socioeconomic Programs Adminisrrarors shall include. but not be limited to. the following:

a) Arrend procurement counseling conferences sponsored by government, chambers of cornmerce,

and rade associations upon r.qu.sr from the Corporac Liaison Officer as a means of developing

and counseling SB, SDB, and SWOB sources.

b) Frovide advocacy assisance for all small f,ums interested in doing business',with Hughes

Electronics.

c) Provide counseling services ro small firms visiting lvtateriel organizations to ensure their

understanding of the Hughes procurernenl systerr" Aid such concerns in conpeting for puchase

awards by locadng rechnical. management, qualiry, material and/or financial assistance.

d) Undenake actions to coordinate individual subconracdng plans prior to submission. Enstre

Company and individual subcontracting plan procurerncnt goats are communicated throughout

respective organizations and that good faith efforts toward meeting those goals are executed.

e) Prepare and submiq program repons ro the Corporate Liaison Officer and to thc cognizant

governnEnt agencies: 
-Sf 

ZgAf iniccordance with the instrucdons printed on 9" Standard Forrn:

Comncrcial plan SF 295's in accordance with the instnrctions printed on the Standard Fonn and

otherprogram information as requested by the CLO and Customer.

b'E' 0 Provide liaison between Materiel Organizations, Program Management and Conrnodity

Directors, including panicipation on Souice Selection Teams to ensure socioeconomic concerns

are met.

g) Conduct training sessions io ensure that appropriate personnel are aware of federal requirements

and that rhey take necessary acrions to .nsure SB, SDB, SWOB, and HBCU/Tvtf's are afforded an

equirable opponunity to compere.

h) Manage Mcntor Protege paniciparion ar rhe operadon levcl and aid managerrcnt in stnrcturing

and formulating SB, SDB, SWOB and HBCUMI subcontracting goals.

i) Bring to Mareriel'managemcnt's atrenrion any rntter that could impair thc effectiveness of
Company policy regardirig rhe Socioeconomic Progtutt or individual subconnacdng plans'

XV INDIVIDUAL SUBCONTRACTING PLAN

I. GOALS

a) lndividual goals for rhe utilization of small business concerns, small business concerns owned and

i .,\ operared by social and economically disadvanaged individuals, and small business concems
-j
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owned and operated by women expressed as a percenr of rotal dollars planned to bc

subcontracted for a specific applicable conracl will be negotiated and separately presented at the
rime of said conracr SDB goals will includc HBCUs and lVll's panicipadon.

b) It is hereby agreed that goals for each individual conrracr will be negotiated and presenred to
include applicable dollars and percenrs for rhe following:

' Total planned dollars to be subcontracted domesdcally 
'\

c) And, as a subset of anticipated small business subconuacring, separate goals will be identified for
the groups below:

' Small Disadvantaged Business which includes Historical Black Colleges or
Universides and Minority lnstitutions ando Small Business Concerns owned and operated by Women (if required)

2. PRINCIPAL PRODUCTS AND PROPOSED SOURCES

Each contract, requiring subconnact goals, will include an appendix describing the principle supplies

and scrvices andcipated to be subconractcd under the specific conract. This appendix shall identify

Lb the tlpe of buslness concern thar may reasonably be expected to panicipatc in this subcontracting

efforr

3. BASIS FOR SETTING GOALS

Ir is the policy of Hughes Electronics to base subcontracting plan goals on toml volurrc of planned

domestic subcontracting for each applicable contract whilc considering complexity and security

consraints. This cffort includes screening the bills of material to evaluate which major item
procurerEnts, complex articles, and components are suiable to be procured from SB, SDB' SWOB
concerns, and HBCUs/TvtIs. A best effort will be made to use, whenever feasible, the Historically
Black Colleges or Univcrsities (HBCUs) and Minority Institutions (MIs). This wilt be acconplishcd
by considering whether subcontracts which iue conremplated will involve research or studies of thc

tlpe norrnally pcrfornrd by higher educational instirurions. Thesc dollars will be listed as a stand

alone goal and-included in itre Total Small Disadvantaged Business goal (See goals Portion of the

plan.) Initial acrion for the development of the subconJracting plan goals begins during the proposal

phase of a program and close coordinarion is required between Conracts and Material funcdons to

ensure that negodated goals are realisric and achievable.

a ''\.-.7
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5. REPORTS

Hughes Elccuonics will, in accordancg with the general instructions of GSA Standard Form zg4 (l-90) and in conptiance with paragraph (dxlO) Jf FeAeral Acquisition Regulation Clause SZ.2lg_g,prepare and subrnfu repons on Sandard Form 294 for each conract that exceeds the reponingrequirenrcnt threshold. Each Standard Form 294 repon will cover a six month period ending 3lMarch and 30 september and a finar report wilI be rob-in d upon 
e5 "ry"u' r'v"vu

contract conpletion to the Adminisuadve Contracting officer. Each repon will be submitted by the30th day following the close of the reponing period unless otherwise directed by the contractingofticer' Furthcr' Hughes Elecnonics agrees to cooperarc in any srudies or survcys as rnay be requiredby the conracdnq agency or the u.s. small Business Ad*inirtr.tion in order to determinecompliance with this subconracting plan.

t
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DEFTNTTIONS

Alriliates: Businc'ss concerns are defrned as affiliaes if. direcrly or indirectly. either one conrrols or has the power tocontrol thc other: or anoder concern conuols or has the power to control borh. This includes common ownenhip.common m:rnagement. and conFacrual relationships. Any business entity may be found 16 be an affiliare, whcher or notit is organized for profir or locared in rhe Unircd Stares.

Annual Receiots means gross income of a concern and its domestic and forcign affitiarcs from sales of producs andservices andlot interesl. rent. fees. and commissions from whatever orher source derived for irs most recenrly completedfiscal year. less re$rns. altowances. sales of fixed asse6. and inrer-affiliare ransacdons.

wmean.forthepurposeofsizesrarrdards'anrrua|rcceiptsaveragedoverthreecontinuousyears.For a concern in business less than three years. they are compurcd by determining average weekly receipts for rhe peridin which ir has bcen in business. mulriptying by Si.

comoanv ocrcentasc qoals arc $ructured using alt purchased matcrials and services whether direct or indirect in narure.Such goals are calculated and apportionea ro operatirig organizarions on an annual basis by ne Corporarc Liaison Officer. and have no bearing on a specific customa contract.

contractual Dercentaqe soals arc strucEred using only idenrifiabte marerials and services which are chargeablc direcrly
to a specific customer contnrct or higher-tier subcontract Normally, contractual goals repressnt a $naller percenage dranCompany goals because catculations exclude indirecr mabrials, capitat iams. ani'invenroried materials.

controlled is defined as exercising the power to malce policy decisions.

i ' +HqE!!tsg4 means a smalt. domesdc concern which. including domestic and foreign divisions. $bsidiaries. and\ if al-lllurtes' is al le'{ 5l per cent owned by onc or mott socially and economicalty disadvantaged individuals; or in the caseof a publicty-owned business. at teasr 5 i per cent of the stocbis owned by one o, rn*" sgch individuals. and whosc
nunagement and daily business operatigns re contrclled by one or morc such individuals. Socially andeconomicalty
disadvantaged individuals include Black Americans who are U.S. citizens: Hispanic Americaru who ap U.S. citizens andwhose ancestry and culrure are rooted in South America Central America. Mexico. Cuba the Dominican R;ilti" p.,"n;
Rico' Spain or Portugal Native Americans i.e. American Indians. Eskimos, Aleuts or Native tlawaiians: Asian pacific .
Americans who are U.S. citizens whosc origirs are from Japan. China, ThePhilippines, Vietnam, Korca, Samoa. Guam.U'S' Trust Terrirory or 0re Pacific Islands, Norrhern Maria; Ishnds, Laos. Cambodia, or Taiwan; Subconrinent Asian
Americans (formerly Asian Indian Americans) who are U.S. citizens whoee aigins are &66n India. Fakisran, Bangladesh.
or Sri-Lan*a: and any other.individuaVconccrn currcntly certifred for participati-on in rhe Section g (a) Small BusinessAdminisuarion hogram.

Foreisn means any concern whose principal base of operation is tocared ouside the 50 United Sates, its te.rritories, andpossessions.

me:uu instirudons determined Ly Ure Secretary of Rtucation tomeet the requiremenr of 34 Code of Federal negurarions (cFR) Section ffi8.2. Must bsa college or universiry
esnblished for black educadon and nor as a rcsuri of changing demographics.

Larse means any business concern not caregorized as "small" in 13 cFR section l2l. small Business size sundards.

Minoritv fn$titutions (Mlsr me:lns insriturions meeting rhe requiremenrs of 34 CFR Section ffi7.2. This also inctudcsany non-profit resqrrch institution that was an inrcgral pan of an HBCU bcforc 14 November 19g6.

,,.,,3' ;JJx
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Non.Profit means any organization not conducred or mainraincd for the purposc of making a prolir. lncluded in rhis
caleSory are: shcltered workshops. universides. collcges. and local. srarc. and Federal govenunens.

Ooerated is definetl as actively involved in d.ry-ro-day managemenr. Pub[cly-owned businesses. joint srock associarioru.
and business u.ttsts are exempr from this defrnidon.

Plan Administrator (PAl is rhe individual rcsporsible for 0re implcmenarion and adminisrarionpf rhe Subconracdng
Plan. The namc of the PA appears on rhe cover sheet of the Individual Goals secrions of rhe Ptan. The duties of rhe PA
are set forth on the third and fourth pages of rhc individual Goals section of rhe plan.

SIC Code is Suppliers Indusrrial CIassificarion per 13 CFR Pan l2l. Small Business Size Srandards.

Small mearus a domcstic firm. including is affrliarcs. that is indcpcndcnrly owncd and opcrared. is not dominanr in ia
field. and has been categorizcd by thc Unircd Surcs Smdl Busincss Adminisuarion as -Small' in accordance wirlr 13 CFR
Pan l2t. Small Busincss Sizc Sundards.

Sociniconomic Prulrams Administrator (SPAlis rhe individual appoincd by Group. Division. o'r major organization
Managemcnt to providc overall guidance and support of Company efforrs ro enhance the utilizadon of small busincss
concerns. snall busincss concerns owned and conrolled by socially and economically disadvantaged individuals. and
woman'owned concenE in the pcrformancc of Company-held Governmcnt contrcul.

Subcontrzct is any agreement enrcrcd ino by a prime conuacroror sbconractor for matcrials. supplies or savices. other
than personal in nature. rcquired to suppon dre performance of a U.S. Government connact.

, 
-q h3,]!eUSC means a small. domesdc concern which. including domesric and forcign divisions. subsidiaries. and

' .-F alifillo;tes. is at leag 5l percent owned. controlted. and opcrared by a woman or women. and is not dominant in its field of
opcration.

Pe,ge 15 of ?7



Plm Nurnh:r FtEMSp 97-9g
t

Exhibit I

Prre 16 of 27

E
s-E
€E
EE

c

t
l-
cr-
rr|
E
-cr

Hg!

Hgl
EFI

g,
C'
D

G
O

g
g
#
E4
EI

l-
C'
rta
rJ
g



Plan Number HEMSp 97-9g

Exhibit t
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Erhibir 3

H UG H ES E LECTRON'CS COR PORATION
- S O C I O E C O N O,V I C P R OG RA M S -C O NTACT PO I NTS - ( 8Ig7)
Hughcs' Eltctonics lus csublishcd a Companrriidc nctwork of Socbcconomb program Adminbtaon (SpA$ oassist small. small disadvanugcd and woman.owncdftrms h bccoming acquainud w-ith Company pro"*irnt
reguiremcnts. Thosc sPA's arc listcd hclov by thc Factlity thcy scnicl.

CORPORATE
Corporae Liaison Officer
7200 Hughes Terrace
P.O. Eox E002e
Los Angeles. CA 900E0-0028

Benita Fortner
Bldg.90_1. MS-B145-
Qtot 568-@22
fax: (310) 568-7339

Louise Erickson
BHg. Sal. MS A343
(3 I 0) 364.6067 R&4800(faxl
Stcve Ellis
Btdg.232.MS 1450
(3 I 0) 5 l%st%ls 17 -5736(fax)
Russ W. Tolle
Bldg.72l
(E I 8) t98-2t3 l/89&7500(fax)

Robcrt G. Clark
(3 0 I ) 428-57 4014?l.-?.f,29 (taxl
Art Good
(6 ts) 4 52 46 50 I 597 -t969(fax)

Spencer L. Resnick
Bldg.250. MS RL7/
(3 l0) 3 l7-5Y3Rt7 -5099(fax)

Shirlcy Pattersou
Bldg. EOl. MS lEO

G | 0, 4 | 6-25 60 I 4 | 62443 (f ax)
Bud Spain
Bldg. E0t. MS CI03
(3 I 0) 6l &736316164242(tax)
Helcn Westrnoreland
Bldg. Bt. MS Nl20
(3 l0) 6l&7498/61647 5S(ax)
Dave Fournier
QA3)797-59Q9
fax: (203) 797.5113
Charlc Hooker
(706) 8834058
fax: (706) 883128/

HUGHES TELECOMMIJNICATIONS AND SPACE COMPANY
!tg!o Spacc and Comrnunications Company
P.O. Bor 92919
los Angeles. CA 90009
Elcctron Dynamics Division
P.O. Box 2999' Tonance.CA90509-2999
Spectrclabr lnc
12500 Gladstonc Avenue
Sylmar. CA9IYZ-5373

HAGHES NETWORK SYSTEMS
I l7l7 Exploradon l-ane
Germanrown MD2W74
10450 Pacific Cenrcr Courr
San Diego. CA9?t2l

H AG HES RE SEARC H I.A,BORATORIES
301 I Malibu Canyon Road
l{alibu. CA 90265

HUGHES AIRCRAFT COM PANY
Sensors & Communications Systens Segment

P.O. Box 902
EI Segundc. CA 90245 -0902

Hughes Danbury Optic Systems, Inc.
100 Woosrer Heighr Road
Danbury. CT068 t 0
Hughes Georgia. Inc.

{ .} l30l Orchard Hill Road ,"s LaGrurge. GA j0240



Plan Number HEMSp 97-96

{3 Sano Barbara Rescarch Centcr
Golcn. CA 931 l7

Hughes Aircraft. South Carolina
P.O. Box I163
Orangeburg. SC 29t 15

Itrughes Defmse €ommunications
l0l0 Producrion Road
Forr Wayne. IN 46808
Hughes Aircraft Misissippi, Inc.
Route 5. Box 9
Forest. MS 39074

Weapons Systems Scgmeu
Missile Systcms Company
P.O. Box 11337
Tucson. f&8573!

Naval and Maritime Systcms
P.O. Box 3310
Fullenon. CA926y
65@ Harbor Heigfrrc parkway
Mukilreo.WA9BZT54g62
Hughes Data Systems
2362McGaw
Irvine. CA927t3

H u g h e s I nfo rnution Sy s te ms
Hughes lnformation Tcchnology Company
16800 E. Cenue Tech parkway
Aurom- CO 8001l-9046

Hughes Electronic Tcchnologics.
1230 Rosecrans Avenue
Manharun Beach. CA n2f6l24 16
Hughes Technical Scrvices Corporation
P.O. Box 9399
Long Beach. CA 90910
Hughes Technicat Scrvices Indiana
6125 E. 2l s'srreet

Indianapolis. IN 462 I 9-20.59
Command and Control Systems
Fullenon. CA 926J4

Bud Spail
Bldg. E0t. MS Cl03
(3 t0)616-7363t6t6-
Helen Westmoreland
Bldg. E4. MS Nl20
(3 I 0) 6 I 6-7 499t6 | ffi7 S5(fax)
MarieMcLean-Choi
(803) 53t-7919
fax: (803) 531-7990
Ed Collins
(2r9) 429-5705
(2r9) 429-7755(fax)
Hertis L. Ross
(601) 469-3730 x429
fax: (601) 4694nt

Stephen A. Villaescusa
Bldg. M30.l4S R22
( s 20) 63 -7 828 I 63 -7 87 4 (tax)
JoAnne Arvizu
(520)6f'3-T7rr
Eileeo Copcland.
Bldg. 60a MS Fltr/
(7 | 4) 7 32- 57 4E n 32- 57 r7 (tax)
Anthony E Forrest
(425)3 5 63 I I 96563056(fax)
Beth Edgetl
Bldg.70E, MS Al00
(7 | t7 253 - gE 50 n 24 -VI 53 (far )

Donna Vou Biela
BHg. aE5. MS 5ME2
(303) 3068348
fax: (303) 30G5480
Stan Lenci
(310) 5366561
fax: (310) 536-6568
Shirley Panerson
Bldg. El. MS Et80
(3r0) 4162560
Connie F. Spillers
MS 45
(3t7) 2901cf6
Donoa Von Biela
(303 )83 48 R06- 8480( fax)

i*
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Hughcs STX Corporation
aJ00 Forhes Blvd.
Laniam. MD 20706
Hughcs Truining, lnc.
621 Sir Flags Drive
Arlingron. TX 760l I

13775 Mclearen Road
Herndon. VA 32071

Hughes Training, Inc.
?22a Bay Area Blvd
Housron. TX17058
6341 Easr Campus Circtc Drive
Irving. TX 7506-1

H U G H ES D E F E N S E SrSrE/rtS
Hughes Dcfense S.vstens
P.O. Box 902
El Segundo.CA90I24S-WO2

DIRECTV
DIRECTV
P.O. Box 92420

, I.os Angeles. CA 90009

H I,IGHES COMM TTN ICATION INC.
r > Hughes Communication tnc..' l90O E. Grand Avenue

El Segundo. CA9OZ4S

HUGHES POWER CONTROL SYSTEMS
P.O. Box ?930
3050 Lomira Blvd
Torrance. CA 90509-2923

A UTOMOTIVE ELECTRONICS
301I Malibu Canyon Road
Malibu. CA 9026-5

DEVELOPMENT (AED)

ptan Numbcr FIElvtSp 97-9g

l&rin EUiott
(3At) 794-5t79
fax: (3011459-W97
T.v Hendricks

. Bldg. A39 MS 30a
(8 I 7) 695-3E68/695-3 866( faxl
Stokes B. Hilt
(703 ) 48 I 4 7 38t 689 -2496(fax )

Camcmnn H. Guttier
(7t3)28Mt58
far t7-t 3l?8O-+555-- -*
Erin Pfarner
(2 14, 7 53 -7 12 | I 7 53 -7 027 (fax)

Shirlcy Pattcr.son
Bldg. El. MS El80
(310)416-2560

Chip Henderson
(3t0r s3s-s292
Bldg. R8. MS N345

TBD
(3r0) 6074000

(3t0) s17.5712

(310) 3t7-5.t39

i:3
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*

YEAR

t996
1995

t994
t99l
t992
t99t
t9m
t989
1988

1987

r986
1985

t984
| 981
t982
t98 |
t980
t9?9
t978
t97?
t976
t975
t974
t973

$633.382.345
]782.944J32
$784.529.379
$777.463.363
$450.?41.082
$693.101.070
$683.935J32
$80t.791.140
$864.058.UX)
$968.884.t08

$1.il5.450.19{)
$996.t47576
s889.864.U)6
$792.t23.788
$672.213.744
$583.074.81 |
$472.3u).fix)
$382.400.m0
$260.Un.000
$t94.Un.000
$213.000.0m
$tgg.Un.fin
$t89.000.000
$t49,000.000

$t26.64 t.t83
$t75.064.t51
$r r8.225529
$r05.063.622

s49.943.984
359.667.924
$5t.855.996
$52,074500
$40.451.000
$53,940.640
$76.446.260
$56.t54If50
$54,E(8.696
$44.367.t64
$37.661.697
t40.5E9.359
$35.100.ffn
$23J00.qn
$17.000.0(n
$t2,000.m0
$5.100.fix)
$5,0(n.fin
$4,900.fin
$3J00,000

DOTLARS
l

$34.303.504
$34,t32.606
s37.47t.621
$34.259.459
$20.543.4? I
$34.656551
$38,l3l.l83
j42,247.927

$32.552,408
344.530.926
t4t.336.E03
$35.s54.?33
s3t.887.623
$25.69305t3
$t7.590.{043
$t0.028.612
$t.2m.Q00

RA'l'10

2.Os%
t.77?o
t.70%
1.50%,

1.80%

2.20%
2.3O7o

2.20%
t.70%
2.lllVo
t.90%
t.6il%
t.6$?o
t.5(l%
1.2$7o

0.80%
0.w%

w
.,ii,t\,. tu...t

Plan NurnhiiHEMsp 9?-99

Exhibir j

HUCHES ELECTRON ICS CORPORATION
SMALL BUSINESS STATISTICS

FISCAL YEAR 1973 TO 1996

SMALL ITUSINESS
I)OLLARS RATIO

DISADVANTAGET)
DOTLARS RATIO

woMAN-0wNl.:t).

38%
4t%
36%
36%
39%
42%
42%
43%
45%
46%
5t%
46%
46%
48%
45%
47%
6%
47%
42%
39%
3E%
40%
4t%
40%

7.57%
9.20%
5.40%
4.80ro
4.40%
3.ffi%
3.20%
2.70%
2.to%
2.ffi%
3.50%
3.n%
2.Ul%
2.gJ%
2.ltt%
3.30%
5.00%
2.90%
2.70%
2.40%
0.90%
0.90%

l.m%
0.90%

woMAN-OWlrEp NOT RECORDED pRtoR TO tg8(f.

I
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FIE GrouplD ivision Narne:

Dare:

Exhibir c

Plan No:

ConracuRFP No:

HAC Ref. No.:

INDIVIDUA T SUB€OIYTRA€TING GOALS M{DER_ * -,, *
MASTER SUBCONTRACTING PLAN HEMSP9Gg7
APPROVED FOR USE DURING FISCAL YEAR I99E

" Hhtorically Black Collegcs,
Uaiversities and Minority
Institutions

HUGHES ELECIROMCS CORPORATION

Modificadon No.:

BY CORPORATE ADMINTSTRATIVE CONTRACTING OFFICER D*P. SPRINGER, DCMDW.CACO
FOR THE IJIILIZATION OF:

" Small Busincss Conccms
" Small Disadvanagcd Businres Conccrns
" Smalf Womcn Orncd Busincss Conceras

Submirted By:
Group
Addrcss
Ciry. Snrc

'& Adminisaaron
Tirle' l,ocadon
Telephone

Soc ioeconomic Programs Adminisuaton
Namc
Location
Telephone

Conract Adminisraton
Title
Locarion
Telephonc

hincipal Conracring Offi cen
Agency
Address

Tclephone

Adminismri ve Conuacring Ofticer
Agency
Address

, '\ Telenhonc

Ptoe 22 of 27



tf,$ fA GrouplDivision Narne:

Dare:

Plan No: FLAC Rcf. No.:

Modificadon No.:

I. CONTRACT INFORMATION

Descripdon

Period of Performance

Effective Dae of Conrracr

Change No. Dar:

VALI.JES

Toral Currcnl Contract Vatue

Planned Subconract Dollars

Domesdc S ubcontract Dollars

C'oALS

For the purpose of this individual subconnacting plan. rhe following sepafiue p€rcenoge goals are hereby
expressed in rcrrns of a pcrcanagc of thc toal planncd domcstic srbcontract dollars Thc goal for snralt
disadvantaged business concetur includes considerarion of Hisrorically Black Colleges and Universities and
Minority Institutions in a compositc SDBs. HBCUs. and MIs Goal, alrd white sared'sc patztely as a percenage
of planned subcontract dolhrs. is irrcluded in rhe goal for small business concenu and ionsriures a srbsct
thereof. Goals for small Business Concerns o*ncd urd opcraad by Womur or Womcn. if requircd as pan cf
this zubconracdng plan will be saned scpararely: bur. witi be included in rhe goal for snrall busincss concenui
and constitutes a subsct rhcredf. These planncd subcontract doltars includcd all fint ricr nrbcontracts ro bc
awar. ded in the performance of this contract but unless spccifically an separarety srared as sand-alone itcnrs do
not include the cost of ury products or senrices normally allocared as indirect or overhead.

The Hughes Elecuonics Corporation hercby commirs ro conrinue applying its organized and proven resources
in.carrying out-the govemment's socioeconomic program objecrives and liereby lgrees ro srive for
achievemenr of rhe following goals:

Erhibir 4

ContractlRFP No:

tffi%

rw%



Exhibir 4FIE GrouplDivision Name:

Dare:

Plan No:

3. a)

ConracuRFP No:

HAC Ref. No.:

lndividual Goals

PLANI\TED-SI'BCONTRACT B ASE:'
l. Toal Dollars
2. Tolarye Busincss
3. To Small Business

StvtALL B USINESS S TJBSETS:

4. Disadvanraged

5. HBCUsA,tts
6. lVoman-Owned
7. Non-disadvanragcd

%
%
%

$
s
$

%
%
%
%

s
s
s
s

AttiituNf PERCENT
100

PERCENTOF TTEM I
TOTAL

AMOT'NT

Justification is rcquircd for ircms 4 & 5 when combined percentages are tess thu s%.
brief cxplanaion is rcquinal.

If irm 5 is zcro a

@

MODIFICATTOIiS

Upon reccipt of a modificatioh to rhis conrnrr exceeding thc 5500.000 threshotd. ($1.0@.0@ for
construction). Hughes will promprly negodare applicabli rcvisioru ro rhe appropriare subconrracr goal
reflecting those changes. The followiniparagraph applics only ro contracrmodificadons in excess of rhe
threshold.

Change number dated
contnrct value by S ro a new total contract value of

,&

This change impacrs rhe planned subconuact elemcnrs as follows:

increases (decrcases) rhe previous



(-b
' ,.9

F{E C roup/Division Narne:
Exhibir I

Dare:

Plan No:

Conract/RFP No:

HE Ref. No.:

4. MODIFICATIONS (conrinued)

PLAI{NED S TECONTRACT B ASE:
l. Total Dollars
2. Tokge Busincss
3. To Small Busincss
SMALL BUSINESS S I,JBSETS:
4. Disadvantaged
5. HBCUs/1\4IS

6. Woman-Owned
7. Non-Disadvutagcd

FROM TO
tw%

.l-

100$
$
s

%
%
%

%
%
%
%

s
s
s

s
s
s
s

%

%

%

%
%
%

s
s
$
$

TECHNTCAL ASSTSTANCE TO SDB CONCERNS

In addition to thosc rctions described in the Annual Subcontracring Ptan format in paragraph 3 "Basis for
Setdng Goals': pragraph 4 "Source ldcntificarion": paragraph.t "Implanrcnring Acrions to Devetop
Participation": and paragraph I I ?ecord keeping and Oureach Efforr'. rhc foltowing specilic efforrs will be
undertakcn to aid SDB concctns reccive an opporarlrity to panicipar in thc performance of this conuact as
subcontractors and to aid in rhe achievcment of 0re above sarcd sDB goat

PRINCIPAL PRODUCTS AND .SEP VICE AREAS

Appendix I attached hereto coirains a descripdon of rhe principal supply and service areas scheduled ro be
subcontracEd and identification of thosc areas anticipatcd to be subconracrcd to srnall business concerns.
small busincss conccrs owned and operared by socially and economically disadvanraged individuats and large
business concenu.

PLAN ADMTNISTRATOR

Responsibility for thc implcmenadon ud adminisrarion of rhis subconrracdng plan is vcsad in rhe
responsible Plan Adminiskltor whose rumc appqlrs on thc cover sheer Hughcs rqrcrves the right ro
substirute another qualified individual as ptan Adminisraror should rhe nced arisc. The dudes of rhe Ptan

str.rll inctudc bur nor bc limired ro rhe foltowing:



Exhibir 4
GrouplDivision Name:

Dare:

Plan No:

ConracvRFP No:

tLAC Rcf. No.:

e)

PLAN ADI,fINISTRATOR(continued) .!

a) heparc small businc5;.u-kgnl1.!!|9ting p!4I!,Vlrigh !1rg!u{e p9l-c-91!ag,e g-o-4!,4,.deq9lryrio-t! 9!qff-qr6_... . ..- " raciEtalfir-ti sg andsDB parriciparionl, lisururcij uia lu6doiuacrs Conrain now-oowr prorisions.'
agrcement to submit rcpons ud a reciation of rccords mainrained including small business sourcc tists.

b) Require all l\'taariel organizadons dcsignarcd t o perform work undcr thc Company conuact to providc
toal esdmated p'rocurcment dollars to bc lcr via assist work authorizrriels fuictirding rhc esdmaicd amount
targcred for lrge. srnall and snau disadvurtagcd business conccms.

c) Structure perccntage goals for inctusion in the subconracting plan using idcntifiable srbcontracr marcrials
in thc development of nrch goals. communicatc such goats ro pmcurcmcnt pcrsonncl and requirr
supponing Groups and Divisiors o mainrain rccords of soticiuriors srd awards and to submit
pcrformance reporrs against cstablistrcd goals so that informarion may be fod back to rhc govunnrant

d)- Assurc lv{ateriel coninrt bricfs disctose tcrms and conditions of thc Company con!:rct conccrning smalt
business plans including provisioru for incentive award fees and reporting rcquirernens and makc certain
thar suclr bricfs are disuibured o all pcrforming organizatioru.

ldake sure during ldakc-or-Buy Board meerings rhat SB and SDB capabilities are adequarely considered
and that such firms are listed as potantial soupqr on thc malce-or-buy plan

Review bills of matcrial to detcrrnine economic ordering quanrities suitabte forprocurem€nt &om SB ztd
SDB and examine pro8ram work breakdown strucrur€s io derermine atrernadvc ways in which maerial
and scrices rnay bc rquircd from SB and SDB conccnus.

Coordinate with GrouprDivisional SPAs prior ro subcontracr plan submission ro dcveto'p listings of
prospective SB and SDB bidden that arc capable of performing wort forknown procurementsand set
time pcriods for bidding and detivery schcdurcs ro aublc them ro compcc.

Advr:cila SB and SDB interess during hocuremcnr Review Comrnirtce mcctings to eruilr€ that small

lTl * equirably considered during the sourcr sclecrion process. Maintain and evaluare rccords of srnalt
disadvurtaged business anb HSCUMI soliciradon responses ro assisr in derermining abiliry ro competc.

Bring to tr'tareriel. Contracr and h,ogram Management's arrcnrion any matter thar could impair
accomplishment of aqion.s specificd in subcontracring plaru which might adverscly affecr thc Company
contracls.

s)

h)

o^n^ 'ra, ^t 11
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{

HE GrouplDivision Name:

Datc:

Plan No:

ConracvRFP No:

HE Rcf. No.:

APPENDIX I

PRINCIPAL PRODUCTS Ah[D SERVICE AREAS
BY

BUSIIVESS SIZE CATEGORIES

Hughes Elecronics Corporarion. rctairre to rhc above ConuactfRFp, anticiprcs prccuremant of thc followinglistcd products ard scrvices from thc following carcgorics of busircss conccm$

NOTE: USE A CONTTNUATION SHEET FOR ITEMS OVER TEN

[.egend:

*n*= st"tt Busincss

WOB = Women-O,*ned Busincss

SDB = Small Disadvmtzged Busincss MI = Minoriry tnsdrudon

HBCU = Hisrorically BlackCollege or Universiry

Pase 27 of Tl
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iB

" Small Business Conceraso Small Disadvantaged Business Concerns
" Small Women Owned Business Concerns

Submitted By:
Group
Address
City, State

Plan Administrator:
Title
Location
Telephone

Socioeconomic Programs Administrator:
Name
Location
Telephone

Contract Administrator:
Title
Location
Telephone

Principal Contracting Officer:
Agancy
Address
Telephone

Administrative Contracting Offi cer
Agency
Address

Telephone

RFP5-02520/427

" Ifistorically Black Colleges,
Universities and Mlnority
fnstitufions

HUGI{ES ELECTROMCS CORPORATION
Hgghes Space and Cornmrmications Company
2260 E. Imperial Highway
El Segrurdo, Californi a 90245

Mark A. Burris
Subcontract Manager
sc/sr0/s382
(310) 416-2291

Louise Erickson
sc/s4l/A345
(3lo) 364-6067

James T. Felicita
Manager, NASA Contracts
sc/s4l/A370
(310) 4r6-42M

Sandra Marshall
NASA Goddard Space Flight Center
Greenbelt, tvD 20771
(301) 286-M72

Bethann Harrington
Defense Contract Management Command
c/o Hughes Aircraft Company, Los Angeles, CA
RE/RI llM.306

HE Organization Name:

Date: 0l/12/98 Contract/RFP No:

HAC Ref. No.:Plan No: SC97-04-A L0226

Modification No.:

IITDIVIDUAL SUBCONTRACTING GOALS T'hIDER
IT,IASTER ST'BCONTRACTING PLAI\T HEMSP97.98

;r;o*;*#i$ffi;f ffhYi,i?1ffi tltif^ffiffi ;f ffi ;,*,il;&
DCMDW-CACO FOR THE VTILIZATION OF:

{3
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HE Organization Name:

Date: 0ll12/98 RFP5-02520/427Contract/RFP No:

HAC Ref. No.: L4226Plan No: SC97-04-A

Modification No.:

I. CONTRACT INFORMATION
ConraetlRFP"No."'

Description

Period ofPerformance

Effective Date of Contract

RFP5-0252A427

GOES N, O (Basic Contract)

2t0U98 - 4/30tM

Change No. Date:

VALIJES
Total Current Conbact Value

Planned Subcontract Dollars

Planned Domestic Subcontract Dollars

423,100,0N

243,549,A00 t00.0%

241,349,000 99.t%

3. GOALS
For the purpose of this individual subcontracting plan, the following separate percentage
goals are hereby expressed in terms of a percentage of total planned domestic subcontract
dollars. The goal for small disadvantaged business concenu includes consideration of
Historically Black Colleges and Universities and Minority Institutions in a composite SDBs,
tIBCUs, and MIs Goal, and while stated separately as a pelcentage of planned subconfact
dollars, is included in the goal for small business concerns and constitutes a subset thereof.
Goals for Small Business Concerns owned and operated by Woman or Women, if required as
part of this subcontracting plan will be stated separately; but, will be included in the goal for
small business concerns and constitutes a subset thereof. These planned subcontract dollars
included all first tier subcontracts to be awarded in the performance of this contract but
unless specifically and separately stated as stand-alone items do not include the cost of any
products or services normally allocated as indirect or overhead.

The Hughes Electronics Corporation hereby commits to continue applying its organized and
proven resources in carrying out the govenrment's socioeconomic program objectives and
hereby agrees to strive for achievement of the following goal

Exhibit 4
and Communications Co



Exhibit +
r*\ HE Organization Name:
'.9

Date: 0l/t2/98

Plan No: SC97-04-A

3. a) Individual Goals

PLAI{NED SUB CONTRACT BASE :
- t. Total Dollars
2. ToLargeBusiness
3. To Small Business

SIvIALL BUSINESS SUBSETS :

4. Disadvantaged
5. HBCUs/IIIs
6. Woman-Oqmed
7. Non-disadvantaged

RFP5-02520/427

L0226

AMOUNT PERCENT
S- 24t;349;00tr"* *" --'-^**--*-100.0"%'

Contract/RFP No:

HAC Ref. No.:

s 212,330,567
$ 29,018,433

AIVIOUNT
$ 6,284,864

$ 3,095,530
$ 19,638,039

88.0%
r2.0%

PERCENT OF
ITEM I TOTAL

2.6%
0.0%
r.3%
8.r%

Justification is required for items 4 & 5 when combined percentages are less than 5%. If
item 5 is zero a brief explanation is required.

Iterns 4 & 5 are less thm5Yo of the total dollars because subcontracts for launch
services and launch insurance rEpresent avery large portion of the total amount to
be zubcontracted, and there are no small or small disadvantaged business launch
service or launch insurance providers available.

Items 4 and 6 sum to 160/o of the Planned Subcontract Base if launch services and
lannch insurance are removed and sum to 4o/o of the Total Current Contract Value.

There iue no currently identified value added oppornrnities on this propram for
tIBCUsiI\4Is. but as the Droqram proceeds we will continue to reevaluate the
opportunities for HBCUs and MIs.

MODIFICATIONS
Upon receipt of a modification to this contract
($1,000,000 for constnrction), Hughes will promptly
appropriate subcontract goal reflecting those changes.
to contract modifications in excess of the threshold.

exceeding the $500,000 threshold,
negotiate applicable revisions to the
The following paragraph applies only

Change number
contract value by $

dated increases (decreases) the previous
to a new total contract value of $

,\t, This change impacts the planned subcontract elements as follows:



Exhibit 4
HE Organization Name:

Date: 0l/12i98

Hughes Space and Communications Company

Plan No: SC97-04-A

4. MODIFICATIONS (continued)
PLANNED SUBCONTRACT BASE:
l. Total Dollars

Contract/RFP No:

HE Ref, No.:

FROM

RFP5-02520/427

TO

%*'- "
%

$

$
$

$

I
$

%
%
%
%

t00.0 %
-- --" -'%-'

%

r00.0%
'2: To tarrge Business'*-
3. To Small Business

SIVIALL BUSINESS SUBSETS:
4. Disadvantaged
5. HBCUs&IIs
6. Woman-Owned
7. Non-Disadvantaged

$
$
$
$

%$
%$
%$
o/o $

5. TECHMCAL ASSISTANCE TO SDB CONCERNS
In addition to those actions described in the Annual Subcontracting Plan format in paragraph
3 "Basis for Setting Goals"; paragraph 4 "Source ldentification"; paragraph 8 "Implementing
Actions to Develop Participation"; and paragaph 11 "Recordkeeping and Outreach Effort",
the following specific efforts will be undertaken to aid SDB concerns to receive an
opportunity to participate in the performance of this contract as zubcontractors and to aid in
the achievement of the above stated SDB goal:

PRINCIPAL PRODUCTS A}ID SERVICE AREAS
Appendix I attached.hereto contains a description of the principal supply and service areas

scheduled to be subcontracted and identification of those areas anticipated to be

subcontracted to small business concerns, small business concems owned and operated by
socially and economically disadvantaged individuals and large business concerns.

PLAN ADMIMSTRATOR
Responsibility for the implementation and administration of this subcontracting plan is
vested in the responsible Plan Adminisrator whose nalne appears on the cover sheet.

Hughes reserves the right to substitute another qualified individual as Plan Administrator
should the need arise. The duties of the Plan Adminisffator shall include but not be limited to
the following:

6.

ii*



HE Organization Name:

Date: 0l/12198

Hugh., sp.." *d co,n-uni.ution, co,np*u 
E*hibit 4

Contract/RFP No: RFP5-02520/427

Plan No: SC97-04-A HAC Ref. No.: L0226

7. PLAN ADMIMSTRATOR (continued)

Require all Materiel organizations designated to perform work under the Company
contract to provide total estimated procureNnent dollars to be let via assist rorl
authorizations including the estimated amount targeted for largg small and small
disadvantaged business concerrur.

Stnrcture percentage goals for inclusion in the subcontracting plan using identifiable
subcontract materials in the development of such goals, comsnrnicate such goals to
proctuunent personnel and require supporting Groups and Divisions to maintain records
of solicitations and awards and to submit perfonnance reports against established goals so .
that information may be fi:d back to the governmelrt.

d) Assure Materiel contract briefs disclose terms and conditions of the Company contract
concerning snall business plans including provisions for incentive award- fees and
reporting requirements and make certain that such briefs are distributed to aU performing
organizations.

e) Make sure duing Make-or-Buy Board meetings that SB and SDB capabilities tue
adequately considered and that such firms are listed as potential sources on the make-or-
buy plan.

f) Review bills of material to determine economic ordering quantities suitable for
procurement from SB and SDB and examine prograrn work breakdown structures to
determine altemative ways in which material and services may be acquired from SB and
SDB concerns.

g) Coordinate with GrouplDivisional SPAs prior to subcontract plan submission to develop
listings of prospective SB and SDB bidders that are capable of performing work for
known procurements and set time periods for bidding and delivery schedules to enable
them to compete.

h) Advocate SB and SDB interests during Procurement Review Committee meetings to
ensure that small firms are equitably considered during the source selection process.
Maintain and evaluate records of small disadvantaged business and HBCU,ftV{I
solicitation responses to assist in determining ability to compete

i) Bring to lvlateriel, Contracts and Program Management's attention any matter that could
impair accomplishment of actions specified in subcontracting plans which might
adversely affect the Company contracts.

b)

c)

(J

1..::.ft
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HE Organization Name:

Date: 0l/12198 Contract/RFP No: RFP5-025201427

Plan No: SC97-04-A HE Ref. No.: L0226

APPENDIX I

PRINCIPAL PRODUCTS AI{D SERYICE AREAS
BY

Hughes Electronics Corporation, relative to the above Contract/RFP, anticipates procurement of
the following listed products and services from the following categories of busineJs concems:

Legend:
SB = Small Business, SDB = Small Disadvantaged Business, lvfl: Minoriry Institution,
WOB = Women-Owned Business, HBCU = Historically Btack College or University

e and Communications Com

PRODUCT/SERVICE DISADVAI{TAGED

l. Launch Services

2. Instnrments

4. Grorurd Support Syste,l:l Upgrades

5. EDDS Adminisbation

6. Electrical Assembly and Fabrication

7. Fabricated Fixtures, Parts, Fittings,
Mechanisms

8. Structures

10. Integration and Test

I l. Hi Rel Parts

12. Test Equipment

,_\\jt
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HSC Amendment
to
HUGHES AIRCRAFT COMPANY
ANNUAL MASTER SUBCONTRACTING PLAIV

Small and Small Disadvantaged Business

3. BASIS FOR SETTING GOALS

5. REPORTS

Standard Form 294, "subcontracting Report for Individual Contractsu, will be submitted
to the Conhacting Office as required by the Contract.

i# rx. REcoRD KEE'TNG

In addition to the automated classification system utilized by Hugbes Aircraft Company, the
Hughes Space and Communications Company captures solicitation and award informationtn all
procurements througb the assignment of an award code to each procuement. The award code
indicates the business size receiving he award, i.e., small, r-"li disadvantaged, small woman
owned business concerns, HBCUs and MIs. Further, the award code indicitrr ttt" degree of
participation in the solicitation process by small and small disadvantaged business concen6.
This information is captures on a contract-by-contract basis through HSC'r JIT Procuement
system which also maintains a pennanent record of award information.

X. OI,ITREACH PROGRAI{

HSC's Socioeconomic Programs Administrator maintains contacts with minority and small
business trade associations and regularly participates in small and small disadvantaged business
procurement conferences and trade fairs. All records relative to communication with these
associations and participation in outreach events are located in the HSC Socioeconomic
Programs Office.

r li'qis
i'.:il



sDB PI_.AN NO. SC9T-04-B (GOES P)



(:& HE Organization Name:

Date: 0l/12/98

Submitted By:
Group
Address
City, State

Plan Administrator:
r:"\
I J llue

Location
Telephone

Socioeconomic programs Administrator:
Nanre
Location
Telephone

Contract Administrator:. Title
Location
Telephone

Principal Contracting OfFcer:
Agency
Address
Telephone

Admini strative Contracting O ffi cer
Agency
Address

| -J Telephone

Exhibit 4
Hughes Space and Communications Company

ContractlRFP No:

HAC Ref. No.:

RFP5-02520/427

Plan No: SC97-04-B L0226

Modification No.:

INDTWDUAL SUBCONTRACTING GOALS T'NDER
IT{ASTER ST'BCONTRACTING PLAII HEMSP97.9S

APPROVEDFOR USE I}URING FISCAE YEARI9SU*_-
BY CORPORATE N)MIMSTRATTVE CONTRACTING OFFTCER D.p. spRINcE&

DCMDW.CACO FOR THE VTILIZATION OF:

' Small Business Concerns
" Small Disadvantaged Business Concerns
" Small VYomen Owned Buslness Concerns

' Ilistorically Black Colleges,
Universitles and Minority
Institutions

HUGHES ELECTROMCS CORPORATION

lu4gs 9eace=Tq Cornmunications Companv

El Segundo, Californi

Mark A. B'ris
Subcontract Manaeer
sc/sl0/s382
(3r0\ 4t6-2291

Louise Erickson
sc/s4l/A345
(3r0\ 36+6067

James T. Felicita
Manager, NASA Conhacts
sc/s4l/A370
(3r0r 4r6-42U

Sandra Marshall
NASA Goddard Space Flight Center
Greenbelt,lvD 20771
(30t\ 286-4472

Bethann Harrington

c/o Hughes Aircraft Company, Los AngelefCe
RE/RI I/M306
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Date: 0l/12/98 RFP5-02520/427Contract/RFP No:

HAC Ref. No.:Plan No: SC97-04-B

Modification No.:

I. CONTRACT INFORMATION- Contfadt/RFP No:

Description

Period ofPerformance

Effective Date of Contract

RFP5:025A0t421

L0226

GOES P (Option l)

4130t03 - 9/28rc6

Change No. Date:

2. VALUES
Total Current Conhact Value

. Planned Subcontract Dollars

Planned Domestic Subcontract Dollars

190,900,000

148,002,000 100.0o/o

147,402,000 99.6%

3: GOALS
For the purpose of this individual subcontracting plan, the following separate perceNrtage
goals are hereby expressed in terms of a percentage of total planned domestic subcontract
dollars. The goal for small disadvantaged business concens includes consideration of
Historically Black Colleges and Universities and Minority Institutions in a composite SDBs,
HBCUs, and MIs Goal, and while stated separately as a percentage of planned subcontract
dollars, is included in the goal for small business concerns and constitutes a subset thereof.
Goals for Small Busirtess Concerns owned and operated by Woman or Women, if required as
part of this subconaacting plan will be stated separately; but, will be included in the goal for
small business concens and constitutes a subset thereof. These planned subcontract dollars
included all first tier subcontracts to be awarded in the performance of this confiact but
unless specifically and separately stated as stand-alone items do not include the cost of any
products or services normally allocated as indirect or overhead.

The Hughes Electronics Corporation hereby commits to continue applying its organized and
proven resources in carrying out the govenrment's socioeconomic progrzrm objectives and
hereby agrees to strive for achievement of the following goal



HE Organization Name:

Date: 0ll12/98

Plan No: SC97-04-B HAC Ref. No.: L0226

3. a) Individual Goats

PLA}INED SUBCONTRACT BASE :

Contract/RFP No: RFp5-02520/427

- I. Totat Dollars '

2. To Large Business
3. To Small Business

.+JyIOUNT
$ 147,402,000
s 145,479,993
$ 1,922.017

AI\4OI.,NT
$ 1,170,693
$0
$ 576,605
$ t74,729

.. PERCEIST --

r00.0%
98.7 %
t.3%

PERCENT OF
ITEM I TOTAL

O.8o/o

4.0%
0.4%
o.r%

ST,IALL BUSINESS SUBSETS :

4. Disadvantaged
5. IIBCUsIVIIs
6. Woman-Ovned
7. Non-disadvantaged

Justification is required for items 4 & 5 when combined percentages are less than 5%. Ifitem 5 is zero a brief explanation is required.

sgtcontracts for launch
services end launch insurance a QUrf the total arnount to
be subcontracted, and therg rrr nffi business laurch
service or launch irsrqance provioers aviiiiUif

I!g!!+1rtrd 6 rrrm to l6% of th"
l"unch insurance are rC

*ei: tT: ilo'rE!'t[ ia'ntin

ooportrniti.r for Hts

MODtrICATIONS

-U^pol 
receipt of a modification to this contract exceeding the $500,000 threshold,

(S1,000,000 for construction), Hughes will promptly negotiate-applicable rerrisions to the
appropriate subcontract goal reflecting those ctranges. ttri foltowii-t! p*"g.ptt 

"p!ii.; ";tto contract modifications in excess of the threshold.

Change number dated increases (decreases) the previous
contract value by $ to a new total contract value of $r"1'.._F This change impacts the planned subconrract elements as follows:



HE Organization Name:

Date: 0l/12/98

Plan No: SC97-04-B HE Ref. No.:

4. MODTFICATIONS (continued)
PLA}INED SUBCONTRACT BASE :

l. Total Dollars
2. To Large Business
3. To Small Business
SI\{ALL BUSINESS SUBSETS :

4. Disadvantaged
5. HBCUsftIIs
6. Woman-Ovned
7. Non-Disadvantaged

Hughes space and communic4tions ao,r'o*u 
t"nto" o

Contract/RFPNo: RFp5-0252CI/427

FROM TO

-% 

$- %

ottv

-Yo
%

$
$

$

$

$

$
$

%$
%$
o/o $
%$

5. TECHMCAL ASSISTANCE TO SDB CONCERNS
In addition to those actions described in the Annual Sub_contracting Plan format in paragraph
3 "Basis for Setting 

_Goals:; paragraph 4 "source Identification"; p-aragraph 8 "Impiemiri",
Actions to Develop Participation";-and paragraph ll "Recordkeeiiniana Outreach Effort,,
the following specific efforts will bo unaertaten to aid SDB cincerns to receive an
opportunity to participate in the perfonnance of this contract as subcontractors and to aid in
the achievement ofthe above stated SDB goal:

Appendix I attached hereto contains a description of the principal supply and service areiut
scheduled to be subcontracted and identlfication of- thosi *"* anticipated to be
subcontracted to small business concerns, small business concems owned and operated by
socially and economically disadvantaged individuals and large business concerns.

7. PLAN ADMIMSTRATOR
Responsibiliry for the implementation and administration of this subcontracting plan is
vested in the responsible Plan Administrator whose nurme appears on the cover sheet.
Hughes reserves the right to substinrte another qualified individual as plan Administrator

- should the need arise. The duties of the Plan Administrator shall include but not be limited to
the following:
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Date: 0l/12/98

Hu.h.. sou." *d corn,nuni..tion, co*o*u 
E*hibit 4

Contract/RFPNo: RFP5-02520/427

€&

Plan No: SC97-04-B HAC Ref. No.: L0226

7. PLAII ADMIMSTRATOR (continued)
a) Prepare small business subcontracting plans which include percentage goals, a

!e_scrip1i9_n-of efforts facilitating $F an_4 SDE p_artigip,4lgn ass.urancesithar subcontraee.
coniaiii flow-d9wn provisions, agreement to submii;.p;ttt -a " 

t 
"itation 

of records
maintained including small business sotuce lists.

b) Require all Materiel organizations designated to perform work under the Company
contract to provide total estimated procurernent dollars to be let via assist iort
authorizations including the estimated amount targeted for large, small and small
disadvantaged business concerns.

c) Stucture p€rcentage goals for inclusion in the subcontracting plan using identifiable
subcontract materials in the development of such goals, .ori-,-i.ate sLh go4, ;
procurement persoutel and require supporting Groups and Divisions to maintain-records
of solicitations and awards and 

1o 
submit performance re,ports against established goals so

that information may be fed back to the government.

d) Assure Materiel contract briefs disclose terms and conditions of the Company contract
conceming small business plans including provisions for incelrtive award fees and
reporting require'ments and make certain that such briefs are distributed to all performing
organizations.

e) Make strre during Make-or-Buy Board meetings that SB and SDB capabilities are
adequately considered and that such firms are listed as potential sources on the make-or-
buy plan.

D Review bills of material to determine economic ordering quantities suitable for
procurement from SB urd SDB and examine progam work breakdown structues to
determine alternative ways in which material -a t"*i.es may be acquired from SB and
SDB concerns.

g) Coordinate with Group/Divisional SPAs prior to subcontract plan submission to develop
listings of prospective SB and SDB bidders that are capabie of performing work foi
kriown procurements and set time periods for bidding and delivery schedules to enable
them to compete.

h) Advocate SB and SDB interests during Procurement Review Committee meetings to
ensure that small !*t are equitably considered during the source selection proi.g.
lvfaintain and evaluate records of small disadvantaged business and fUiCUltvg
solicitation responses to assist in determining abiliry to compete.

i) Bring to Materiel, Contracts and Program Management's attention any matter that could
impair accomplishment of actions specified in subcontracting pians which might
adversely affect the Company contracts.



HE Organization Name:

Date: 0l/12/gg Contract/RFP No: RFP5-02520/427

Plan No: SC97-04-B HE Ref. No.: L0226

APPENDIX I

PRINCIPAL PRODUCTS AND SERVICE AREAS
BY

BUSINTESS SIZE CATEGORIES
Hughes Electronics Corporation, relative to the above Contract/RFP, anticipates procurement of
the following listed products and services &om the following categories of business concen*:

SB = Small Business, SDB = Small Disadvantaged Business, MI = Minority lnstitution,
wOB = Women-Owned Business, FIBCU = Historically Black College or University

PRODUCT/SERVICE DISADVAI\TTAGED

l. Launch Services

3. Engineering Services

4. Ground Support System Upgradei

6. Electical Assenbly and Fabrication

7. Fabricated Fixtures, Parts, Fiftings,
Mechanisms

10. Integration and Test

11. Hi Rel Parts

12. Test Equipment
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HSC Amendment
to
HUCHES AIRCRAFT COMPA}.TY
ANNUAL MASTER SUBCONTRACTING PLAN

Small and Small Disadvantaged Business

3. BASIS FOR SETTING GOALS

5. REPORTS

' Standard Form 294, "subcontracting Report for Individual ConEacts", will be submitted 
'

to the Contracting Office as required by the Contract

D(. RECORD KEEPING

In addition to the automated classification system utilized by Hughes Aircraft Company, the
Hughes Space and Cornmunications Company captures solicitation and award informationbn all
procurements through the assignment of an award code to each procuerrent. The award code ,

indicates the business size receiving he award, i.e., small, smali disadvantaged, small woman
owned business concens, HBCUs and MIs. Further, the award code indicates the degree of
participation in the solicitation process by small and small disadvantaged business ,oi..rns.
This information is captures on a contract-by-conkact basis through HSC's JIT Procurement
System which also maintains a permirnent record of award information.

X. OUTREACH PROGRA]V{

HSC's Socioeconomic Programs Administrator maintains contacts with minority and small
business trade associations and regularly participates in small and small disadvantaged business
procurement conferences and trade fairs. All records relative to communicatiori with these
associations and participation in outreach events uue located in the HSC Socioeconomic
Programs Oflice.

, ''a

!J
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' Small Buslners Conceruso Small Dlsadvantaged Business Concernso Small \tomen Omcd Business Concerns

Submitted By:
Group
Address
City, State'

Plan Administrator:
Title
Location
Telephone

Socioeconomic Programs Administrator:
Name
Location
Telephone

Contract Administrator:
Title
Location
Telephone

Principal Contracting Offi cer:
Agency
Address
Telephone

Administrative Contracting Offi cer
Agency
Address

Telephone

RFP5-02520/427

" Ifistorically Black Colleges,
Universitles and Minority
Insdtutions

HUGIIES ELECTROMCS CORPORATION
Hughes Space and Communications Companv
226A E. Imperial Hiehway
El Segundo, Californi a 90245

Mark A. Burris
Subconfract Manager
sc/sl0/s382
(310) 4r6-22er

Louise Erickson
scis4l/A345
(310) 364-6067

James T. Felicita
Manager, NASA Contracts
sc/s4l/A370
(310) 416-424

Sandra Marshall
NASA Goddard Space Flight Center
Greenbelt, MD 20771
(301) 286-4472

Bethann Harrington
Defense Contract Management Command
c/o Hughes Aircraft Company, Los Angeles, CA
RE/Rr l/M306
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HAC Ref. No.:Plan No: SC97-04-C L0226

Modification No.:
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APPRO\MDFOR USE'DURING FTSEAf, YE*AR I99r" *"- ..-
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HE Organization Name:

Date: 0l/12t98

Plan No: SC97-04-C

Modification No.:

I. CONTRACT INFORMATION' * ConrabllRFPNd;--

Description

Period ofPerfonnance

Effective Date of Contract

Exhibit 4
Hughcs Space and Communications Companv

Contract/RFP No:

HAC Ref. No.:

RFP5-02520/427

L0226

RFPS-o2siiirdiil

GqES Q (Option 2)

4t30t05 - 9t28/08

Change No. Date:

VALUES
Total Current Contract Value

Planned Subcontract Dollars

Planned Domestic Subconhact Dollars

195,000,000

153,393,000 100.0a/o

152,793,00a 99.6%

3. GOALS
For the purpose of this individual subcontracting plan, the following separate percentage
goals are hereby expressed in terms of a percentage of total planned-domestic s-ubcontract
{9llars. The goal for small disadvantaged business concerrs includes consideration of
Historically Black Colleges and Universities and Minority Institutions in a composite SDBs,
HBCUs, and MIs Goal, and while stated separately iN a percentage of planned subcontract
dollars, is included in the goal for small buJiness ioncerns and constitutes a subset thereof.
Goals for Small Business Concerns owned and operated by Woman or Women, if required as
part of this subcontracting plan will be stated separately; but, will be included in the goal for
small business concerilt and constitutes a subsel thereofl These planned subcontracidottrts
included all first tier subcontracts to be awarded in the performance of this contract but
unless specifically and separately stated as stand-alone items do not include the cost of any
products or services normally allocated as indirect or overhead.

The Hughes Electronics Corporation hereby commits to continue applying its organized and
proven resources in carrying out the government's socioeconomic program objectives and
hereby agrees to strive for achievement of the following goal



-

(jP HE Organization Name:

Date: Ol/12/98

Plan No: SC97-04-C HAC Ref. No.: L0226

3. a) Individual Goals

PLA}.INED SUBCONTRACT BASE:
I. Toldl Dollars
2. To Large Business
3. To Small Business

SIVfALL BUSINESS SUBSETS:
4. Disadvantaged
5. HBCUs/IVIIs
6. Woman-Owned
7. Non-disadvantaged

Exhibit 4

Contract/RFPNo: RFP5-02520/427

AlY,rQU\n-
s 152,793,000
$ 151,624,450
$ 1,169,550

AI\,TOUNT
s 711,753

. - PERCELTT' -.
t00.0%
99.2%
0.8%

PERCENT OF
ITEM I TOTAL

0.s%
0.0%
0.2%
0.r%

(

$ 350,565
$ 106,232

Justification is required for iterrs 4 &,5 when combined percentages are less than 5%. If
item 5 is zero a brief explanation is required.

Iterns 4 & 5 are less than 5% of the total dollars becaqge subcontracts for launch

ilTfes.?d lguTch 
Tl.urance 

reeresenl=a ver-v t$
F" r,!rb"ooFr"t"d,.*A,l* rr" og-C-
service or launch insurance providers available.

Iterns 4 and 6 sum to 16% of the planned Su
tr.taunch rnsurance are removed and qum to 4o/oof the Total Clurent Contract Value.

Pereflg !o qunentll, identineO vatue a
rgCUr4,gt, 9utir tlglroprr- pro

ties for HBCUs and MIs.

MODIFICATIONS
Upon receipt of a modification to this contract
($1,000,000 for constnrcrion), Hughes will promptly
appropriate subcontract goal reflecting those changes.
to contract modifications in excess of the threshold.

exceeding the $500,000 threshold,
negotiate applicable revisions to the
The following paragraph applies only

Change number dated increases (decreases) the previous
contract value by $ _to a new total contract value of $
This change impacts the planned subcontract etements as follows:



Exhibit 4
HE Organization Name:

Date: Al/n/98 RFPs-02520/427Contract/RFP No:

HE Ref. No.:

FROM

Plan No: SC97-04-C

4. MODIFICATIONS (continued)
PLAI{NED SUBCONTRACT BASE:
l. Total Dollars 100.0 %

TO
$-:- ---Loo-Lo/a
$ 

- 

_o/o
2. To Large Business
3. To Small Business

%
%

$
$

%$
%$
%$
%$

SMALL BUSINESS SUBSETS :

4. Disadvantaged
5. HBCUs[vIIs
6. Woman-Ownd
7. Non-Disadvantaged

$
s
$
$

o/o

%
%
%
%

5. TECHMCAL ASSISTA}ICE TO SDB CONCERNS
In addition to those actions described in the Annual Subcontracting Plan format in paragraph
3 "Basis for Setting 

_Goals]; paragraph 4 "Source ldentification"; paragraph 8 "Impiemiting .

Actions to Develop P_articipation"; and paragraph I I "Recordkeeeing ana Outrs;h Effort'i
the following specific efforts will be undertaken to aid SDB conceens to receive an
opportunity to participate in the performance of this contract as subcontractors and to aid in
the achievemelrt of the above stated SDB goal:

Appendix I attached hereto contains a description of the principal supply and service are:ui
scheduled to be subcontracted and identification of those areas anticipated to be
subcontracted to small business concetns, small business concenu owned and operated by
socially and economically disadvantaged individuals and large business concen6.

PLAN ADMIMSTRATOR
Responsibility for the implementation and administration of this subcontracting plan is
vested in the responsible Plan Administrator whose name appears on the cover sheet.
Hughes reserves the right to substitute another qualified individual as PIan Administrator
should the need arise. The duties of the Plan Administrator shall include but not be limited to
the following:
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i ) HE Organization Name: Hughes Space and Communications Company

Date: 0t/t2/98 Contract/RFP No:

HAC Ref. No.:

RFP5-025201427

Plan No: SC97-04-C L0226

7. PLAII ADMIMSTRATOR (continued)
a) Prepare small business subconhacting plans which include percentage goals, a

descrip-tion"o--f.e-f.fo--rts-fasili!a!tngSEan,d-sPB*partig'ipa!i9tl'4s-..stgau9es*,.thg!'.sub
contain flow-down provisions, agreement to submit reports and a recitation of records
maintained including small business sotrce lists.

b) Require all Materiel organizations designated to perform work under the Company
contact to provide total estimated procure,m€Nrt dolla$ to be let via assist work
authorizations including thc estimated amount targeted for large, sruall and surall
disadvantaged business conc€ms.

c) Stnrcture perccntage goals for inclusion in the subcontracting plan using identifiable
subcontract materials in the development o.f such goals, communicate such goals to
procurement personnel and require supporting Groups and Divisions to maintain records
of solicitations and awards and to submit performance reports against established goals so 

.

that infomration may be fed back to the government.

d) Assnre Materiel contract briefs disclose terms and conditions of &e Company contract
concerning mall business plans including provisions for incentive award fees and
reporting require,melrts and malce certain that such briefs are distributed to all performing
organizations.

e) Make sure during Make-or-Buy Board meetings that SB and SDB capabilities are

adequately considered and that such firms are listed as potential sources on the make-or- .

buy plan.

Review bills of material to determine economic ordering quantities suitable for
procurement from SB and SDB and examine program work breakdown structures to
determine alternative ways in which material and services may be acquired from SB and

SDB concems.

Coordinate with CrrouplDivisional SPAs prior to subcofltact plan submission to develop
listings of prospective SB and SDB bidders that are capable of performing work for
known prc,curements and set time periods for bidding and delivery schedules to enable

them to compete.

Advocate SB and SDB interests during Procurement Review Comminee meetings to

ensure that small firms are equitably considered during the source selection process.

Maintain and evaluate records of small disadvantaged business and HBCU/lv[
solicitation responses to assist in determining ability to compete.

Bring to Materiel, Contracts and Program Management's attention any matter that could
impair accomplishment of actions specified in subcontracting plans which might
adversely alfect the Company contracts.

s)

h)

i)
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HE Organization Name:

Dare: 0l/12/98 RFP5-02520t427ContractlRFP No:

HE Ref. No.:Plan No: SC97-04-C L0226

APPENDIX I

PRINCIPAL PRODUCTS AND SERVICE AREAS
BY

BUSII{ESS SIZE CATEGORIES*

Hughes Electronics Corporation, relative to the above ContractlRFP, anticipates procurement of
the following listed products and services from the following categories of business concerns:

Legend:
SB = Small Business, SDB = Small Disadvantaged Business, MI = Minority tnstitution,
WOB : Women-Owned Business, HBCU = Historically Black College or University

and Communications Com

PRODUCT/SERVICE DISADVA}.TTAGED

l. Launch Serrrices

4. Ground Support System Upgrades

5. EDDS Administration

6. Electrical Assernbly and Fabrication

7. Fabricated Fixtures, Parts, Fittings,
Mechanisms

8. Stnrctures

10. Integration and Test

I l. Hi Rel Parts

12. Test Equipment



HSC Amendment
to
HUGHES AIRCR..AFT COMPANTY
ANNUAL MASTER STJBCONTRACTING PLAIV

Small and Small Disadvantaged Business

3. BASIS FOR SETTING GOALS

5. REPORTS

Standard Form 294, "subcontracting Report for Individual Contracts", will be submitted
to the Contracting Office as required by the Contact.

DC RECORD KEEPING

In addition to the automated classification system utilized by Hughes Aircrafr Company, the
Hughes Space and Commnnications Company captures solicitation and award information on all
procurements thrcugh the assigrrnrent of an award code to each procurement. The award code
indicates the business size receiving he award, i.e., small, small disadvantage4 small woman
owned business concerns, HBCUs and MIs. Fnrther, the award code indicates the degree of
participation in the solicitation process by small and small disadvantaged business concenr.
This inforrration is captures ort. a contract-by-contract basis through HSC't JTI Procurernent
System which also maintains a permanent record of award information.

X. OUTREACHPROCRAT{

HSC's Socioeconomic Programs Administrator maintains contacts with minority and small
business trade associations and regularly participates in small and small disadvantaged business

procurement conferences and trade fairs. All records relative to comrnunication with these

associations and participation in outreach events are located in the HSC Socioeconomic
Programs Offrce.
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Attachment K

Performance Based Payments Completion Criteria

@,-.-

GOES-N Milestones
Milestone Description Documeut Para.

Spacecraft Systenr Level Reviews
N1 Svstem Concept Review s-4ls-27 1.3.2

N2 Preliminary Desi gn Review s-475-27 r _3.3

-"I\H ClnTiEefDesigrRFmffi
*- g:qTT-n* -**1-3s*

N4 Mission Operations Review s-475-27 1.3.5

N5 Pre-Errvironm ental Review s-415-27 l,3.6
N6 Pre-Storage Review s-475-27 1.3.7

N6A Pre-shiument Review s-415-27 L-J.I

N7 Flieht Operations Revlew s-4r5-27 1.3.8

N8 Spacecraft Laurrch Readiness Review s-4t5-27 1.3.9
Software Subsystem Reviews

N9 Concept Review s-4t5-27 r_4.2

Nl0 Requirements Review s-415-27 1.4.3

Nl1 Preliminarv Desisn Review s-41s-27 T.4.4

N12 Critical Desisr Review s-41s-27 1.4.5

Nt3 Test Readiness Review s-4r5-27 r.4.6
N14 Acceptance Review s-4r5-27 r.4.7

Spacecraft Support Ground System Reviews
Nl5 System Concept Review s-415-27 1.5.2
Nl6 Preliminary Design Review s-415-27 r.5.3
Nl7 Critical Desisn Review s-4r5-27 t.5.4
Nl8 Pre-Shiprnent Review s-4t5-27 l.f .l
N19 Acceptance Review s-4t5-27 1.5.6

Launch Services
N20 Launch Vehicle Interface

Requirements Document
LV-3.8-06

N21 Spacecraft/Launch Vehicle
Interface Connol document

LV-3.8-01

N22 Mission Integratiort Program
KickoffReview

s-415-27 1.8.2

N23 Final Loads Verification Review s-415-27 L8.3
N24 Lauuch Vehicle Resuirements s-415-27 1.8.4

N25 Delta IV Pre-Irrstallation Review
(Maior Components)

s-475-27 1.8.5

N26 Lounch Vehicle Design
Certificatiorr Review

s-4t5-77 1.8.6

N27 Launch Vehicle Pre-Ship Review s-415-27 1.8.7

N28 Pre-VOS Review s-415-27 1.8.8

N29 RESERVED
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N30 Launch Vehicle Mission Peculiar/
Mission Unique Preliminary
Desien Review

s-415-27 1.8.i0

N3l Launch Vehicle Mission Peculiar/
Mission Unique Critical Desisn Review

s-4r5-27 i.8. r 1

N32 RESERVED
N33 LV ComponenVSvstem Desicn Review s-415,27 1.8.12
N34 RE$ERVED s-415-27
NI35 Senior NASA Management

Mission Readiness Review
s-415-27 1.8.14

N36 Launch Readiness Review s-415-27 1.8.15

I I ectroni c. p eta_DiEfib +!ro E. $LSleUt
N37 EDDS Critical Desisrr Review s-4t5-27 1..7

N38 EDDS Acceutance s,4t 5-23 1.3.1

System Events
N39 Spacecraft Engineenn g Handover s-475-27 t.3.10
N40 Final Orr-Orbit Acceptance Conuact Clause 8.8

N101 Delta IV Launch Svstem Trainine Data Package LV-3.8-10
N105 Launch Vehicle ICD (Deltary) LV-3.8-01
l.{106 Preliminary Mission Analysis LV-3.8-02

l.{107 Mission Unique DesiEn Review #1 s-Ar5-27 r.8-10
Nt08 Fina] Mission Arralvsis LV-3.8-03
Nl09 Mission Unique Desisn Review#2 s-415-27 1.8.1 I

GOES-O Milestones
Milestone Descripfion Document Pnra.

Spacecrafi Svstem Level Reviews
OI Critical Desien Review s-415-27 1.3.4
02 Mission Operations Review s-4lsel 1.3.5
o3 Pre-Environmental Review g-415-27 1.3.6
a4 Pre-Storage Review s-415-27 t,3.7

o4A Pre-Shiprneff Review s-4t5-27 r.3.7
o5 Flieht Operations Review s-415-27 1.3.8
o6 Spacecraft Launch Readiness Review s-4rs-27 r_3.9

Softw'are Subsvstem Reviews
07 Critical Desien ReviEw sAt5-27 r.4.5
o8 Test Readiness Review s-415-27 1.4.6

o9 AcceDtancs Review s-4T5-27 1.4.7
Launch Services

o10 Launch Vehicle Interface
Requirements Document

Lv-3.8-06

011 Spacecrafi/Launch Vehicle
Iuterface Control Document

LV-3.8-01

Qr2 Mission Integration Progtam
Kickoff Review

s-415-27 r.8.2

ot3 Final Loads Verification Review s-4T5-27 1.8.3
074 Launch Vehicle Reouirernents Review s-4t5-27 1.8.4
o15 Delta IV Pre-Installation Review s-4t5-27 1.8"5
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(Maior Components)
o16 Launch Vehicle Design

Certification Review
s-41,s-27 L8,6

ot7 Launch Vehicle Pre-Ship Review s-4t5-27 1.8.7
018 Pre-VOS Review s-415-27 1.8.8

o19 RESERVED
o20 Launch Vehicle Mission Peculiar/

Mission Urrique Preliminary
Design Review

s-415-27 r.8.r 0

C21 RESERVED
o22 RESERVED

".*" o?? _-. ,RF.SERVED "--
o24 RESERVED
o25 Senior NASA, Management

Mission Readiness Review
s-415-?7 1.8.14

Q26 Launch Readiness Review s-4r5-27 1.8.15
$ystem Events

c27 Spacecraft Ensineerine Ha.ndover s-415-27 t.3.10
028 Final On-Orbit Acceptance Corrtract Clause 8.8
o46 Launch Vehicle ICD LV-3.8-01
o47 Preliminary Mission Analvsis LV-3.8-02
04B Mission LTnique Desisn Review #1 s-41s-27 1.8.10

o49 Final Mission Analvsis LV-3.8-03
o50 Mission Unique Desim Review #2 s-415-77 r.8.1 1

GOES-P Milestoues
Milestone Descriution Document Para.

Spacecraft Svstem Level Reviews
P1 RESERVED 1.3.4
P2 Mission Ouerations Review s-4T5-27 I.J.)
P3 Pre-Environmental Review s-475-27 r.3.6
P4 Prc-Shipment Review s-4rs-27 r,3.7
P5 Flisht Operations Review s-41.5-27 1.3_8

P6 Spacecraft Launch Readiness Review s-415-27 r.3.9
Software Subsvstem Reviews

P7 RESERVED s-4r5-27 r.4.5
P8 Test Readiness Review s-415-27 1.4.6
P9 RESERVED s-415-27 r.4.7

Launch Services
Pr0 RESERVED
Pl1 Spacecrafi,rlaunch V ehic le

Interface Control Docunent
LV-3.8-01

Pt2 RESERVED
Pl3 F'inai Loads Verification Review s-415-27 1.8.3
P14 RESERVED-:.?l ..+'

u9
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Conuactor Defi.ned Performance-B ased Payment Milestones

COMPLETION CRITERIA FOR CONTRACTOR DEFINED PAYMENT
MILESTONES

t. Program Kickoff Meeting and Reviews - Satisfactory completion ofthe Reviedlvleeting as

evidenced by approval by the COTR (or lead NASA Resident Representative) of the
ReviewMeeting Minutes, including mutually acceprable action item clostre plans.

Subcontract Award - Acceptance by subconftactor(s) of conuact or letter authority to
initiate GOES N-P effort.

Documentatiorr Delivery - Elecuonic or written ackrowledgment by the recsiver of receipt
of the transmittcd item(s) in acceptable condition (irtcluding adequacy of the
documentation for its irrtended purpose).

Hardware & Software Delivery - Completed DD250 or DDI149 forms, as appropriate, for
hardwars and software.

{,&

@--

2.

A

P1s Delta IV Pre-lnstallation Review
fMaior Components)

s,4r5-27 1.8-5

Pl6 Launch Vehicle Design
Certification Review

s-415-27 1^8.6

P17 Laurrch Vehicle Pre-Ship Review s-415-27 1.8.7

Pt8 Pre-VOS Review s-415-27 r.8.8
P19 RESERVED
P20 RESERVED
P21 RESERVED
P22' R"ESERVED
P23 RESERVED

_._824-* _ RESERVED
P25 Senior NASA Management

Mission Readiness Review
s-415-27 r.8.14

P26 Launch Readiness Review s-415-27 l.Ll5
Events

P27 Spacecraft Ensineerhs Handover s-4ts-27 r.3.10
P28 Final On-Orbit Acceptance Contact Clause 8.8
P45 Prelimirrarv Mission Arralvsis LV-3.8-02
P46 Missiorr Unique Desigrt Review #I s-415-2t r.8.r0
P47 Final Mission Analysis LV-3_8-03
P48 Mission Unique Desigtl Review #2 s-415-27 r.8.i 1

P55 Spaceeraft Pre-Storase Review s-415-27 r.3.7

(#|*
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Contractor Product Delivery Gates - Completion of criteria for Satellite and Ground
System Delivery Gates per I-ISC Policy 16-0-1. The Gates and Gate Criteria are listed
below.

Completion Tasks - Satisfactory completion of tlre milestone activity as evidenced by
coneurrence ofthe COTR or lead NASA Residerrt Representative.

Gates and Gate Criteria for Conuactor Product Delivery 6ates (Criteria Vpe 5)

@-*..

No. Title Generis Description

I Cnrrtrncf Go-Ahead The confracf neootiations are comnle-te nnd tlre crrstonrer reduirements are
captured and documented in rhe program contracfual documen$"

L System Definition
Complete

The ba-celine satellite/ground system configuration is established, The
satellite and ground system requirements have been allocated to each
product business unit. Each product business unit has reviewed and
concurred with flre requirements, and has an established desigu baseline that
closes in orderto meet the system requirements. AII subsystem
TBDs/TBRs are closed.

3 Bus Module Layout
Complete

The physical definition of the bus module is complete including all unit
definition, unit locations, harness configurationr antenna tie dowrts, launch
vehiele interface, etc. The bus layout drawings are complete-

n Payload Module
Layout Complete

The physical definition of the payload module is complete including all unit
definition, unit locations, harness configuration, eoax routing, waveguide
routing, antennatie downs, etc. The payload layout drawirrgs are complete-

) Antenna Design
Complete

The electrical design and mechanical corrfiguration are detined. All
interfaces to the payload and bus (waveguide, coarg tie-downs, pyrotechuic
devices) are complete- Antema drawings are released.

6 Critical Design
Review

CDR marks the point in the program where the design is considered to be
complete and captured in released hardwnre drawings. Indicates the
manufacttring/build process is ready to commence.

Start Bus Module
lntegration

Corresponds to the point at which the bus structure/propulsion module,
harness and units are complete and ready for bus integration.

7U5 Bus Propulsion
Subsystem, Liquid
and XIP's Complete

1, Propulsion installed on Bus and ATPrs complete.

2. Propulsion Ordnance installed per MOU requircments.

3. Propulsion hardrvare documentation from'vendors complete (qualifrcation
data, unit test data, calibration data, etc-)

I Start Payload
Module Integration

Corresponds to the point at which the payload $trueture, harness, and units
are complete and ready for payload integration-

I Bus Module
Complete

Corrcsponds to the completion of the bus ruodulc integration and test. ail
test and process anomalies must be clo$cd, indicating flre bus module is
ready for integration at the next level.

r0 Payload Module
Complete

Corresponds to the completion of thc payload module integration and test,
all test and process anomalies must be closed, indicating the payload
module is ready for integration at tlie next level.

{3'*
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GOES N

I'lo. Tirle Gencric Description

il Anterura to
Inteeration

Corresponds to completion of antenna range testittg and completed

mechanical assembly of the antenna system. This is when the antenna

system is ready for installation on the satellite.

L2 Satellite to System
Test

The satellite is delivered to Hi-bay for system test.

r2A Solar Wirtg to

System

The solar wing is delivered fbt system test.

I' Satellite Complete The satellite is mechanically complete, except for operations that must be

conducted at the launch site. All system level testing is complete. All
nrncprE cnrl fFqt ennmalier nre res,nlved and closed- The naoerwork trackins
the satellite configuration and test status is cornplete.

l4 Launch All final satellite prepfiatiofls rre complete and configured for launch, tlte
mission control center and remote tracking sites are ready for operations-

15 Ground System
Desigrt Complete

Hardware and software designs complete, site ready and faciliry
specification complete.

I6 Start Ground
Systeril Integration

The ground system hardware and satellite operatirtg software is delivered.

l7 Ground Systenr
Complete

The ground $y$tem hardware and software are complete, installed at the
customer site, and the site acceptence testing is complete, with all anomalies
resolved and closed.

l8 Mission Complete The frailsfer orbit and in-orbit test operations are cornplete- All anomalies
are resolved. The satellite is configured for on-station operations.

Milestone Deseriptiort Completion
Criteria

N2A. Preliminarv Desisn Review Updates 1

N37A EDDS Hardware / Software lnterface I
N41. GOES N and O Tearn Kickoff 1

N42. Contact Aq-ard to Panametrics for SEM Instruments 1

N43. Deliver Engineerin g Commuilications Model Data a

N44. S/C Emulator & PE$ PDR I

N45. Gate 3 - GOES Bus Layout Complete 5

N46. Gate 5 - GOES Anterna Design Complete 5

N47. RESERVED

N48. GTACS/\ITACTS Proof-of-Corrcept Demo o

N49. Sate 4 - GOES Payload Layout Complete 5

N50. Commurication $ubsysrem CDR I
N51. RESERVEDf,ii& -
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N52. Version Description Document - Build 4 J

i\T53. RESERVED

N54. Deliver Flieht Commurrications Model Data 4

N55. Gate 7 - Start Bus Inte sation 5

N56. Deliver Ground System SOCC/CDASS 6

N57. 3ate9-BusComplete 5

Ns8. GOES N End-to-End Tesr IA Completed 6

N59. Flight Operations Trainine Program Completed b

N60. Spacecrafi Trainine Program Plan (Fina])

N61. Comolete Fit CheckGaunch Vehicle)/Slrock Test 6

N62. GOES N End+o-End Test 2 Completed 6

N63 K-b5trKV.bL'
N64. tNR Systern Description and A:ralysis Document (Final) J

N65. Contingency Simulation # I 6

N66. RESERVED 6

I'{67. GOES N Data Book 6

N68. GOES N End-to-End Test 4 Completed 6

N69. Alsodthm Desisn Description- Build 3 6

\170. 1553 Data Bus DiagRostics Features Meeting 6

N7I. PES ADD Walk-Tltu Review I
N72. PES ProtoBlre GUI Demo 6

t73, PES Deliverv 4

N74. Wideband Tape Recorder Delivery & Trainine 6

N75. Safehold Mode Proposal b

N76. Elecuonic Data Distribution System & Configuratiorr
Manasement Review

I

N77. Rebaseline Schedule Review I
N78. lntesration arrd Test fl&D Review I
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Performance Based Paymente Completion Criteria

F-40 I
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N79. l" Powered Testirrg of GOES N Bus Module 6

N80, FISE Delivery to ITT for RTP Checkout 6

N81, Red Tcam Kick-off Rcview I

N82. COES N Solar Array Power Test 6

n"83. Svstcm Verification Review {I

N84. GRODA S Imp lernentati on 0

N85. Phase I SSGS Training 6

N85. Solar Thermal Balance Test of Solar Array Yoke 6

d/ EWE A (JPBrdns-Fsgsptffi 't' -

N88. Complction of Spare Comm Boxes 6

N89, Delivery of SSGS Mods o

N90, HSE Acceptance 4

N9l. Delivery of INR Analltical Tools 6

N92. GRODAS Data Flow Demonstration 6

N93. SXI Mass llodel Repair o

N94. Wide Field Collimator Repair b

N95. Delivery of ADI RTS to BSS 6

\r96. Site Acceptance Testing of BSE #l o

!'t97. Site Acceptance Testing of BSE #2 6

N98 Additional Govemment Accommodations (Mod 7l) 6

N99 Additional Government Accommodations (Mod 77) 6

N 100 Launch Vehicle Deita [V Kick-Off 1

Nr 02 Launch Vehicle Integration Schedula Complete

N103 Delta IV Compatibiliry Assessment/CLA 6

Nl04 Delivery of Generic Delta IV IV&V Models/
Documentation

3

Nll0 Launch Vehicle Flight Program Verification 6

Nl ll Delta IV Launch Services Contract Award 1

Nl12 Perform Post Launch Support tAW SOW Para. 3.6.4.I o

Nl13 Complete S/C Training Session (Pre-Launch) 6

Nl14 Complete S/C Training Sessiort (Post-Launch) 6

Nil5 ornplete S/C Training Session 3&4 b

NI16 ECP-2D Mod Signed b

Nt 17 Build 8 FAT Completc 6

N]18 Build 8 Delivers Cornplete 6

Nl i9 Build 9 FAT Complete {]

Nl20 Build 9 Deliveries Complete 6

10
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GOES O
Milestone Descriprion Completion Criteria

o29. pr4rr lJus rnregratlon
5

030. Sate9-BusComplere
s

031. \r.rLE lu " raytoao Lomptelg
_%$ns ds UgM tnsrruments Integration & Tcst Complete

RESERVED
%

Gate 12 - GOE

5o32.
6033.
I034.
)035. Gate 13-GOESo$tcffi

036. .:\,r.c,.r \r -Erru"re-t:no I est 4 Uompleted
6c37.

u38. Liare I I - tiOES O Antennato Inremation 5039. \rcrtr rl,.rr - Dotar wrng io ljystem fest

GOES O

5c40.
0

f,41.
6)42. QqES O End-to-EnA f*sij Co*ot"tEf 6)43. rHutrFrIL oc Duolylilgm f eSI UaTa l/AckAges Document S-4tS-26

sFAT-3.3.1-02)44 I\casulEss-raevtew (ylod /-J) 6)45 rl.usEpligt$€ Iesl tjvtod / i I 405r r trHtlr rrogram y enficatton o)52 Complete Fit check (Ly19h
$ly if reguired per 8.6.{.3 o{rhe Specification)

6

Pcr-rss tw\./.Ep r Lomponents)

ost. rLrrr) L., Upires ts.rck-Ott Meeting
ir"rtt"*."t,

1os2. )
cs3. .r r4es vruEr rur ulJlytlJ.tr v lvllcrowavg unlts%

Place Qrder
Place Order for Ball Star fract<ers

Urder Structure Lorrg Lead pans

Order LIIPs

)s4.
OS5.

2
o$6.

7
os7.

2o$8.
2os9.
.Lcsl 0.

EP Powe-r Componcnts eornFtete
6fsl l
6osl2. .)u uu(uf6 r-omposttes taD uomplete 60s13. rudts[cLqr lr€tgr' rJeilvery uomplete

$"mess Ea

AftT&co*"iffi
oOSI4.
6osr5.
6osl6. ar.rtlsl / r aof I {":allon Lomprelg

%Receivesolarffi
Spu"*craftffi

6osl7.
635r8.
6osr9- ralamErrtcs IJetlvery Uomplete

Lrate I I - Antenna to integration
6os20.
f

@
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Milestone Description Completion
Criteria

P29. Kickoff Meetine I
P30. Deliver Launch Services Proposal J

P31. Manufacnring Readiness Review 1

P3?. R-ESERVED I
P33. RESERVED 6
P34. R-ESERVED 6

P35. T&C Subsvstem to Inte$ation 6

P36. RESERVED 5

P37. ACS Subsystem to Integration 6
P38. Gate9-BusComplete 5

P39. Bus & SEM Insuuments Integration & Test Complete 6
P40. RESERVED 6
P41. RESERVED 6

P42. Gate 12 - S/C to System Test 5

P43. GFE Inteeration 6
P44. Complete EMVEMC Test 6

P49 Larinch Vehicle flieht Prosram Verification 6

P50 RRPI Settlement (Clause H.22\ 6
P51 Complete fit Check (Launch Vehicle)/Shock Test (shock test

applies only if requircd per 8.6.5.3 of the Specification)
6

?52 Gate l0 Payload Module Test Complete f
P53 End to End Test #2 Complete 6
?54 End to End Test #3 Complete 6

P56 Settlement Modification Sisned and Delivered )
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1.

2.

COMPLETION CRITERIA FOR CONTRACTOR DEFINED PAYMENT
MILESTONES

Program Kickoff Meeting and Reviews - satisfactory completion of the
Review/Meeting as evidenced by approval by the COTR (or lead NASA Resident
Representative) of the ReviedMeeting Minutes, including mutually acceptable
action item closure plans.

Subcontract Award - Acceptance by subcontractor(s) of HSC contract or letter
authority to initiate GOES N-Q effort.

3j** Doeuin€-ntation'Delivcly; wrifienEl*frowledsiiiEnrbymei6een/er ctr*
receipt of the transmitted item(s) in acceptable condition (including adequacy of
the documentation for it's intended purpose).

4. Hardware & Software Delivery - Completed DD250 or DD1149 forms, as
appropriate, for hardware and software.

5. HSC Product Delivery Gates - Completion of criteria for Satellite and Ground
System Delivery Gates per HSC Policy 16-0-1. The Gates and Gate Criteria are
listed below.

6. Completion Tasks - Satisfactory completion of the milestone activity as evidenced
by concurrence of the COTR or lead NASA Resident Representative.

Gates and Gate Criteria for HSC Product Delivery Gates (Criteria type 5)

No. Title Generic Description

1 Contract Go-
Ahead

The contract negotiations are complete and the customer
requirements are captured and documented in the program
contractual documents.

2 System Definition
Complete

The baseline satellite/ground system configuration is established.
The satellite and ground system requirements have been allocated
to each product business unit. Each product business unit has
reviewed and concurred with the requirements, and has an
established design baseline that closes in order to meet the system
requirements. All subsystem TBDSffBRS are closed.

3 Bus Module
Layout Complete

The physical definition of the bus module is complete including all
unit definition, unit locations, harness configuration, antenna tie
downs, launch vehicle interface, etc. The bus layout drawings are
complete.

4 Payload Module
Layout Complete

The physical definition of the payload module is complete including
all unit definition, unit locations, harness configuration, coax
routing, waveguide routing, antenna tie downs, etc. The payload
layout drawings are complete.



No. Title Generic Description

5 Antenna Design
Complete

AllThe electrical design and mechanical configuration are defined.
interfaces to the payload and bus (waveguide, coax, tie-downs,
pyrotechnic devices) are complete. Antenna drawings are
released.

6 Critical Design
Review

CDR marks the point in the program where the design is
considered to be complete and captured in released hardware
drawings. Indicates the manufacturing/build process is ready to
commence.

7 Start Bus Module
Integration

Corresponds to the point at which the bus structure/propulsion
module, harness and units are complete and ready for bus
integration.

I Start Payload
Module Integrhtion

Conesponds to the point at which the payload structure, harness,
and units are complete and ready for payload integration.

I Bus Module
Complete

Conesponds to the completion of the bus module integration and
test, alltest and process anomalies must be closed, indicating the
bus module is ready for integration at the next level.

10 Payload Module
Complete

Conesponds to the completion of the payload module integration
and test, alltest and process anomalies must be closed, indicating
the payload module is ready for integration at the next level.

11 Antenna to
Integration

Conesponds to completion of antenna range testing and
completed mechanical assembly of the antenna system. This is
when the antenna system is ready for installation on the satellite.

12 Satellite to System
Test

The satellite is delivered to Hi-bay for system test.

13 Satellite Complete The satellite is mechanically complete, except for operations that
must be conducted at the launch site. All system leveltesting is
complete. All process and test anomalies are resolved and closed.
The paperwork tracking the satellite configuration and test status is
complete.

14 Launch Allfinal satellite preparations are complete and configured for
launch, the mission control center and remote tracking sites are
ready for operations.

15 Ground System
Design Complete

Hardware and software designs complete, site ready and facility
specifi cation complete.

16 Start Ground
System
lntegration

The ground system hardware and satellite operating software is
delivered.

17 Ground System
Complete

The ground system hardware and softwarc are complete, installed
at the customer site, and the site acceptance testing is complete,
with all anomalies resolved and closed.

18 Mission Complete The transfer orbit and in-orbit test operations are complete. All
anomalies are resolved. The satellite is configured for on-station
opOrations.



GOES N

GOES O

Milestone Description Completion
Criteria

N41. GOES N and O Team Kickoff 1

N42. Contract Award to Panametrics for SEM Instruments 2
N43. Deliver Engineerinq Communications Model Data 3
N44. S/C Emulator & PES PDR 1

N45. Gate 3 - GOES Bus Lavout Comolete 5
N46. Gate 5 - GOES Antenna Desiqn Comolete 5
N47. GOES N SXI to Spacecrafi Mechanical 4

N48. GTACS/NTACTS Proof-of-Conceot Demo 6
N49. Gate 4 - GOES Pavload Layout Complete 5
N50. Communication Subsvstem CDR 1

N51. Deliver lmaoer/Sounder S/C Emulator Elements 4
N52. Version Descriotion Document - Build 4 3
N53. Performance Evaluation Svstem Deliverv 4
N54. Deliver Fliqht Communications Model Data 4
N55. Gate 7 - Start Bus Inteqration 5
N56. Deliver Ground Svstem SOCC/CDASS 4
N57. Gate9-BusComolete 5
N58. GOES N End-to-End Test 1A Completed 6
N59. Flioht Ooerations Traininq Proqram Comoleted 6
N60. Spacecraft Traininq Program Plan (Final) 3
N61. Comolete Fit Check 6
N62. GOES N End-to-End Test 2 Comoleted 6
N63. Launch Site Test Procedures 3
N64. INR Svstem Description and Analysis Document (Final) 3
N65. Continqencv Simulation # 1 6
N66. Dress Rehearsal 6

Milestone Description Completion
Criteria

o29. Gate 7 - Start Bus Inteqration 5

o30. Gate9-BusComolete 5

o31. Gate 10 - Pavload Complete 5

o32. Bus & SEM Instruments Inteqration & Test Complete 6



GOES P

Milestone Description Completion
Criteria

P29. Kickoff Meetino 1

P30. Deliver Launch Services Proposal 3
P31. Manufacturinq Readiness Review 1

P32. Preliminarv Desion Review (lf reo'd) 1

33. Transfer SEM instruments from precontractual stores 6
34. Communication Subsvstem to Inteqration 6

P35-.*--*-* nfC S[bSvsfem f6 l-ntEorati-on--- -* "6-*--
P36. Gate 11 - Antenna to Inteqration 5
P37. ACS Subsvstem to Inteqration 6
P38. Gate9-BusComolete 5
P39. Bus & SEM Instruments lnteqration & Test Comolete 6
P40. S/C Unit Inteoration Comolete 6
P41. SEM Instruments lnteoration & Test 6
P42. Gate 12 - SIC to Svstem Test 5
P43. GFE Inteqration 6
P44. Complete EMI/EMC Test 6

GOES Q

Milestone Description Completion
Criteria

Q29. Kickoff Meetino 1

Q30. Deliver Launch Services Prooosal 3

Q31. Manufacturinq Readiness Review 'l

Q32. Preliminarv Desion Review (lf reo'd) 1

o33. Transfer SEM instruments from orecontractual stores 6
o34. Communication Subsvstem to Inteqration 6
Q35. T&C Subsvstem to Inteqration 6
Q36. Gate 11 - Antenna to Inteqration 5
Q37. ACS Subsvstem to Inteqration 6
Q38. Gate9-BusComolete 5

Q39. Bus & SEM lnstruments Inteoration & Test Complete 6
Q40. S/C Unit Inteqration Complete 6
Q41. SEM lnstruments lnteqration & Test 6
Q42. Gate 12 - S/C to Svstem Test 5
Q43. GFE Inteoration 6
Q44. Comolete EMI/EMC Test 6


